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PUBLIC WORKS DEPARTMENT, 


ADMINISTRATIVE REPORT FOR THE YEAR-A9014. 


The present Report contains a, more or less, summary account of 
Public Works Administration for the year 1901. To it, I have attached, 
as Appendices, the Reports addressed to me by the heads of the different 
Services depending upon the Ministry of Public Works. Each of these 
Reports is full of detailed information regarding the sen different 
subjects discussed. 

The following is a list of the Reports appended to my own :— 


1.—The Irrigation Branch. 


(a) Report by Mr. K. Verschoyle, Inspector General of Irrigation, 
Upper Egypt. 

(Lb) Report by Major Brown, C.M.G., Inspector General of Irri- 
gation, Lower Egypt. 

(c) Report by Mr. A. L. Webb, Director General of the Nile 
Reservoir Works. 


U.—Works other than Irrigation. 


(2) Report by Mr. A. H. Perry, Director General of Towns and 
Buildings. 

(e) Report by Captain H. G. Lyons, Director General of the 
Survey Department. 

(f) Report by Mohamed Bey Anis, Chief of the Technical 
Service. 

(g) Report by Monsieur G. Maspéro, Director General of the 
Antiquities Department. 

(h) Report by Mr. A. J. Cotterill, Engimeer in Chief of the Railway 
Administration, and Acting Inspector to the Ministry of 
Public Works, for the Agricultural Railways. 
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EXPENDITURE. 


The following tables show the total sams expended, under the Pablic 
Works Budget, in 1901 :— 


TABLE I. 


OppINARY BupGeET. 


LE. Mill. 
@Gentral-Oitice charges... © no. cen sn eet ee ee ee 42672 O51 
Irrigation Branchiss/\.. Ges, sss We Aven oaeeaeah zee) aueemee Oe 
Towns and Buildings... ssn ev Geo “aga eae) coat ee 
Survey Department Uh thas ona < Naas nena ae mn 21714 872 
Technical Service... sss Paes Sons o'er ay Soa ueuest uaa 14412 899 
SATVELGUWILIES OPVICG, | v,.. wad, tetas coms = pas lareeee een 127359 - Boo 


Potal.ic 24, <S3952452 927 


The total is less, by £1.15990,479 mill. than that of the year 1900. 
This large reduction is due to the fact, that the expenditure upon 
Agricultural Roads, in 1901, was comparatively small, whereas in 1900 
it reached the figure of £H.39564,994. This charge is included in the 
item “Irrigation Branch,” in the above table. 

In June, 1901, the Government Zoological Gardens were transferred 
from the Ministry of Finance to the Ministry of Public Works. The 
expenditure for the year, was not, however, entered in the Budget of 
the latter Ministry, and does not therefore appear in last year’s accounts. 


TABLE II. 


EXTRAORDINARY Bupaet, or New WorKS EXECUTED UNDER SPECIAL CREDITS. * 


£E. Mill. 
New Weirs at Barrage (money granted by the € ey 8321 810 
Zifta Barrage (money granted by the Caisse) ear eee 2) Saas Se: 
Drainage Works (money granted by the Caisse) . 139011 755 
Irrigation Improvements (money granted by the C laisse) 319748 060 
Public Buildings (money granted by the Caisse) . 183534 222 


Public Buildings (money found by other Departments). 14311 490 


Total... -s SH BOSC] Tie 


This is more than the expenditure in 1900, under the same head, 
by £E.271275,754 mill. 

In addition to the expenditure shown in Table II, certain further 
sums were spent upon miscellaneous works, not included in the above 
table. The credits for these works were derived from various sources. 

I have, as in last year’s Report, grouped these items of expenditure 
into a separate Table, which I have called “ Various Extra Credits.” 


gh 
TABLE III. 
Various Exrra Cruepits. 
£E. Mill. 


Special Low Nile (money g granted by Caisse de la Dette) 9622 335 
Dredging Mahmudyieh Canal (money granted by Caisse 


dela Dette) ... .. TAs FOS 
Rosetta and Damietta Sudds (money ¢ oranted by ‘Caisse 

de la Dette) ... ... Wah nbeosy, 
Egyptological Museum Catalogue (money eranted by 

Caisse de la Dette) ... 1860 394 
Restoration Karnak Temples (money oranted. by ‘Caisse 

de la Dette) . see 2186 677 


Survey (Rev enue) (money supplied by ‘Finance Ministry y *) 20173 000 
Cutting Sudd in White Nile (money supplied by Finance 


Ministry) gis 2311 484 
Maintenanee Barrage ‘Gardens (money supplied by Fi- 

nance Ministry) . bs 763° 439 
Cairo City (money supplied by Finance “Ministry) sia 4495 O77 
Provincial Towns deca supplied by Finance Ministry) 728 a 8 
Roads (Cairo) (money supplied by Finance Ministry)... 6351 216 
Ezbekieh Gardens eo Coa oe by Finance 

Ministry.) i. 14 588 


Total... en. 61858 479 


The expenditure in this table is less than that for the previous year, 
by £E.9228,237 mill. 


The following table gives the summary of the year’s expenditure:— 


TABLE IV. 
TOTAL EXPENDITURE IN 1901. 
£E. Mill. 
Rie a SM SOd ee ab Ste. unr, oe: see ok ¥e ives vee -) Soodog 927 
Extraordinary Budget PRRs eee nt Tee ee LO 
Various extra credits ... 54) eee an nee come RIND ESS g te 61858 479 
Rotaleae oni < CERO 1G004 +122 


This expenditure exceeds that of the previous year, by £H.246057,038 
mill, | 

The above does not include the payments made to Sir John Aird & Co. 
for the Nile Reservoir Works. 

The total value of work executed, in this connection, in 1901, was 
£859447, or £E.837960,825 mill. 

Adding this to the figures given in Table IV, the expenditure 
controlled by the Ministry of Public Works, in 1901, attains a total 
of £E.2757054,947 mill. 

In discussing the progress made by the several Services in 1901 
I have, as has always been my custom, separated my Report into two 
portions, viz., “Irrigation Works” and “ Works other than Irrigation.” 


Part I.—THE IRRIGATION SERVICE IN 1901. 


THE NILE SUPPLY. 


The year 1901 followed closely upon the lines of 1900, inasmuch 
as the supply in the Nile, both in summer and in flood, was consider- 
ably below the average. As the river levels, up to the time of writing, 
appear to indicate that the summer supply of 1902, will be an equally 
poor one, it would seem as if Egypt were, at present, passing through 
a cycle of dry years. . 

The utmost that can be said with regard to last year’s supply is 
that is was better than that of the year previous. Nevertheless, it was 
much below the average. As the Aswan river-gauge is still the main 
register of reference to Hgyptians, all description of the Nile levels of 
1901, has been referred to it. 

On the Ist January, 1901, the Aswan gauge recorded a level of 
0°67 metres lower than the mean of 20 years, but at the same time, 
1:08 metres above that of the same date, in 1900. 

The fact is worth recording, that whereas, in 1900, public opinion 
was much agitated by the low state of the river, and disastrous specu- 
lation in cotton was indulged in ; in 1901, on the contrary, no alarm 
was manifested, and speculation was confined to the legitimate opera- 
tions of the cotton market. It may fairly be claimed by the Irrigation 
Service that the absence of all panic, in 1901, was due to the knowledge 
that, in spite of the abnormal water-levels of 1900, it had successfully 
saved a very large crop of cotton in that year. 

During the early months of 1901, the fall in the river was so rapid 
that, at one time, there were good grounds for fearing that the supply 
would be as bad as that of 1900 and perhaps even worse. Happily, 
these apprehensions were not realised. Although last year’s Nile must 
take a place in the category of “very poor” ones, and although special 
measures were necessitated for the preservation of the summer crops, 
the difficulties of water distribution were in no way as great as was 
the case in 1900. 

Allusion has been already made to the January water-levels at 
Aswan. In the month of May, a considerable improvement took 
place, and on the Ist of June, this gauge registered a height, only 
Q:14 metres below the normal levels for that season of the year. This 
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improvement was not, however, maintained, and on the Ist of J uly, 
the Aswan level was, again, below the average, to the extent of 
0°75 metres. This difference still further increased with the flood, 
and on the Ist of August, the level was 1:28 metres below the mean 
for that period of the year. Throughout the flood, the Aswan water- 
levels were below the average ; on the 20th of August, the difference 
being 0°10 metres, and on the 30th of the same month, 0°47 metres. 

Between this last date and the 6th of September, a timely rise, of 
0°47 metres, was recorded, and, most opportunely, the fall of the river, 
from that date to the 20th of September, was a very gentle one. From 
this last date, on the contrary, it was very rapid indeed, and on the 
31st of December, 1901, the Aswan gauge stood at R.L. 86°88, or 
0:79 metres below the normal level. With the exception of the bad 
years of 1888 and 1899, this level is the lowest yet recorded, for the 
date in question. 

_To sum up: the summer water-levels of 1901, averaged 0:70 metres 
below the normal, except for the period between the middle of May 
and the middle of June. The flood began to rise early, and, at first, 
promised well, but the promise was never fulfilled, and the rise was at 
no time a strong one. What saved the situation, was the second rise 
which took place in the first days of September, and the subsequent 
gentle fall, up to the end of the third week of that month. This 
much assisted the irrigation of the Basins of Upper and Middle Egypt. 
The cause of the flood of 1900, beimg such a bad one, was, that the 
maximum level was attained very early, viz., on the 19th of August. 
This date was only a few days after that upon which the basin canals 
had been opened, to admit of the entry of the flood water. As this 
maximum was followed by a continuous and’ rapid fall, the operation 
of filling the different basin chains, and bringing them to full supply 
level, was an extremely difficult one. In 1901, as has been shown, 
there was a rise in September, and a very slow fall in the levels for 
some three weeks later. . 

Mr. Verschoyle, in his attached Report, gives a long and detailed 
description of the measures taken for securing the irrigation of the 
different systems of basins, and for discharging the water back into 
the river. This Report is full of interesting information, based upon 
the experience of last year, and will be of great value to those charged, 
in the future, with similar operations. I will only mention here, that 
the filling of the basins commenced, generally, between the 8th and 
18th of August. ‘“Tammam Rai,” or full irrigation, was generally 


reached in Upper and Middle Egypt by the 25th of September, although 


in Beni- Set some basins were as late as the 3rd of November. The 
ary (Or hice of the basins, commenced generally on the Ist of 
October. In the anion basins it was completed by the first week 
of November, and in those furthest north, by the 19th of that month. 

With regard to the early summer irrigation, i.e, prior to the flood: 
as regards “Middle Egypt, there were no special difficulties to record. 
The rise during May and June, and the early commencement of the 
flood, helped the perennially-irrigated lands through the period of 
stress. The obstruction caused by the Asyut Weir, also rendered 
considerable assistance to the supply of the Ibrahimieh Canal, and 
although every endeavour was made to secure a fair distribution of 
water between Middle and Lower Eeypt, there is, I think, little doubt 
that the former area profited, to a certain extent, at the expense of the 
latter. 

Rotations were enforced between the months of March and August ; 
the earliest commencing on the 13th of March, and the latest, bemg 
continued (in Beni Suef) to the 26th of August. 

These rotations were of three classes, increasing in severity, as the 
river fell. 

The periods varied from one watering, in sixteen days, to one, in 
twenty-six days. 

The usual rotations, upon machines for raising water, were imposed 
between the 10th of April and 10th of July. 

Briefly stated, it may be said that the Irrigation season of 1901, 
Upper and Middle Egypt, was Aah by a fairly easy summer 
(considering the low state of the river), but by a very difficult flood. 

Turning to Lower Egypt, we find that the contrary was the case. 
The summer supply was poor, and the difficulties of water distribution 
considerable. During the flood (although a poor one) there was no 
special difficulty in arranging for the irrigation of the lands. 

The Barrage once more proved its value, as did the new weirs in 
connection with it. It is not too much to say, that these combined 
structures saved the Lower Egypt cotton crop. In the month of 
February, by regulating on the Barrage, favourable levels were pro- 
duced. At that period, a sudden demand invariably arises for the 
irrigation of the winter crops, after the annual closure of the canals 
for clearance. Very shortly after this, the watering of land for the 
cotton sowings, commences, and it is indispensable to be able to provide 
a plentiful water-supply at this season of the year. 

In the month of July, when the pressure and strain were at 
their highest, the upstream water-level at the Barrage, was raised to 
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R.L. 15°50, or 13 metres higher than would have been possible, prior 
to the construction of the weirs and the raising of the Barrage gates. 

In 1901, this level was reached on the 21st of July, whereas in 
former years, it was never attained before the middle of August, or 
even later. 

On the Barrage, as formerly constructed, it was unsafe to raise the 
upstream level (above a certain height) until sufficient water had passed 
down each branch and thus raised the level downstream so that the 
head on the structure did not exceed 4:0 metres. Even this was risky. 
Consequently, the first rise of the flood was practically wasted for 
irrigation purposes, except for giving a supply to the pumps situated 
on the two branches of the river. Now, until the upstream level 
of 15°50 is reached, no water is allowed to pass down either branch of 
the river below the Barrage, and every drop brought down by the 
first rise is passed into the canals taking off above it. Further, the 
level of 15°50, once reached, is maintained. The advantages to the 
canal discharges and to the irrigation of Lower Egypt are obvious. 

The maximum head on the Barrage and weirs, was attained on 
the 21st of July. 

In the Rosetta Branch, the total head was 5°78 metres, and in the 
Damietta Branch, 5°45 metres. 

This head was divided as follows :— 


BRANCH. | Head on Barrage. Head on Weir. Total head. 


Metres. Metres. Metres. 
WRGACE LAC IN ER Fiicc, ohn des 2°89 2°89 5°78 


Danettande ee ase? ros 3°02 2°43 5°45 


It will thus be seen, that, although the water-level, upstream of the 
Barrage, was 1°5 metres higher than would have been possible, before 
the construction of the Weirs, yet the maximum head, thrown upon 
either portion of the structure, was not more than 3°02 metres. This 
last was only maintained for two or three days. 

It may safely be asserted that, no work, undertaken of late years, has 
proved of more value to the irrigation of Lower Egypt than the 
construction of these subsidiary weirs. They have immensely increased 
the utility of the Barrage itself. 

In consequence of the low river, similar precautionary measures were 
introduced, in the interest of the summer crops, as was the case in 1900. 

The earthen dams, in the northern reaches of the Damietta and 


Rosetta Branches, were again constructed, in order to prevent the 
ingress of the sea-water. 

The Khedivial Decree, prohibiting the irrigation of land for maize 
sowings, until such date as permitted by the Ministry of Public Works, 
was again issued. Severe Rotations were imposed upon the canals, 
although not quite as severe, in respect to length of closure, as was 
the case in 1900. The sowing of rice, except in certain selected 
localities, was practically prohibited, inasmuch as the rotation program- 
mes were so framed, as to secure the cotton crop before every thing, 
and at the expense of the rice crop. 

The pumps at Atfeh, on the Rosetta Branch, were worked, for some 
time, so as to increase the supply in the Mahmudiyeh Canal. 

A special credit, for the Low Nile, was asked for, and granted by the 
Caisse de la Dette. 

These measures may be briefly described. 


The Damietta and Rosetta “ Sudds.” 


The Damietta Branch “Sudd” was completely closed, by the 11th of 
April. On its completion, the river, at Damietta, rose half a metre 
above sea-level. 

This “ Sudd” cost £E.4746. 

Major Brown, in his attached Report, states that the site, hitherto 
used for this “ Sudd,” is not a good one. The river bed, upstream, 
is full of deep holes, which, before the “ Sudd” is made, are full of 
salt water. It is impossible to get rid of, even by the expedient 
of sending a flush down the river, before the “Sudd” is closed. 
When, in the later summer months, the pond upstream of the “ Sudd” 
has been drained by the pumps, the level falls, and the whole reach 
becomes impregnated by the reservoirs of salt water contained in the 
above-mentioned holes. 

He, consequently, proposes to change the site and place the dam 
considerably further upstream.* 

The Rosetta Branch “ Sudd,” at Mehallet El-Amir, cost £E.8187. 
It was commenced on the 10th of January and closed by the end of 
March. This dam was, in 1901, raised higher than usual, so that it 
held up 2} metres of water. This innovation, which was due to 
Mr. Dupuis, the Inspector of Irrigation, produced excellent results. 
The upstream water-levels of the river were raised sufficiently to 


*This has been done in 1902. The Damietta “Sudd” has been constructed near to Feraskur, 
and has been made, high enough and strong enough, to resist a head of water. 
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permit of water flowing, by gravitation, into the northern supply 
canals. The country on riot sides of the Nile, in the neighbourhood 
of Rosetta, received a better supply of water shan had ever before been 
the case during the summer months. 

A similar measure was not possible upon the Damietta Branch, 
owing to the position of the dam. The villages lying to the extreme 
north, notably Ezbet El-Burg and Ras El-Bar, suffered, for a time, 
severe straits for want of drinking water, more particularly as the 
springs in the river bed failed, as usual, towards the end of the 
season. 

Special endeavours were made to force water down the supply 
canals to this region, but serious temporary inconvenience was 
undoubtedly felt by the inhabitants. The town of Damietta was 
better off, as it is supplied with a large reservoir, or cistern, for drink- 
ing water, but it too, felt the pressure to a certain extent. The 
Irrigation Service is making special arrangements for 1902, which it 
is hoped will result in giving these towns a better water-supply. A 
Reservoir for drinking water is under construction at Ezbet El-Burg. 


Canal Rotations. 


The programme was, as in 1900, a three-fold one, each new change 
being more severe than the last. The maximum period of closure 
was, however, less than that fixed for the year before. In 1900, the 
severest programme allowed for one watering in twenty-eight days, 
while in 1901, the maximum was twenty-one days. 

It was originally intended to apply the Rotations from the 7th of 
April, but the river levels turning out more favourable than had been 
anticipated, they were not applied until the 17th of May. 

In 1901, they commenced on the 14th of April. The last Rotations 
were removed on the 17th of August. Major Brown, in his Report, 
discusses the whole principle of canal rotations, and their application to 
water distribution, at some length. His remarks are most interesting, 
and are based upon a close knowledge of the subject. Want of space 
prevents me from doing more than making allusion to them here. 


Rice Cultivation. 


Major Brown also discusses the burning question of giving water 
to the rice lands,and considers that “the washing of the land, in a bad 
“year,isan utterly unjustifiable luxury, when carried out at the expense 
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“of the cotton crop.” He again urges the substitution of “ Sabaini” for 
“Sultani” rice. He quotes the opinions of two of his Inspectors, to 
the effect that, even when water has been allowed for rice, the people 
have taken but little advantage of the permission, preferring to 
cultivate cotton. This may be so, but nothing can alter the fact 
that there are large areas of land in the north of the Delta, which, 
at present, are unfit for any cultivation but that of rice. The continual 
washing of these lands in summer, by clear water, removes the salt from 
the soil. Such lands could not stand cotton continuously, for a 
period of years, and unless rice is grown on them, they will, inevitably, 
become salted and must, eventually, be thrown out of cultivation. 

In spite of the higher value of cotton, as a crop, over rice, these 
poor lands have an equal right to water with those situated in more 
favoured tracts. In years of exceptionally poor supply, like those 
of 1900 and 1901, it will probably be impossible to give them water, 
but, in any ordinary years, the landowners ought, in my opinion, to 
be allowed to cultivate rice, notwithstanding that their doing so may 
render water-distribution difficult, and may even possibly cause a 
slight diminution in the yield of cotton. Further, I consider that the 
people concerned should, themselves, be given the choice of deciding 
whether they will cultivate “ Sultani” or “Sabaini” rice in their lands. 
It is to be hoped that the completion of the Assuan Reservoir may, 
in the future, obviate the necessity of prohibiting rice planting, 
generally. 


The “Sharaki” Decree. 


The prohibition against planting Maize, was removed upon the 12th 
of July. Unfortunately, the river, at that moment, did not rise as 
quickly as was expected and difficulties ensued. This date, under 
actual conditions, was a week too early. It might have been postponed 
until the 20th of July, without any risk to the Maize crop, which was 
an excellent one. 


The Afteh Pumps. 


These worked intermittently until the 17th of August. The level, 
at the tail of the Mahmudiyeh Canal, was kept 80 per cent higher than 
the normal gauge for the summer season. Consequently, the water- 
supply of Alexandria was more satisfactory than usual, 


ao = 


Special Low Nile Credit. 


A grant of £1.13000 was made by the Caisse de la Dette, to meet 
the special measures required by the low Nile. Of this, a sum of 


£1.9822,332, only, was expended. 


Barrage Levels. 


The minimum water-level recorded upstream of the Barrage in 
1901, was 13°58 metres, on the 26th of June. The levels then rose 
gradually, until the 22nd of July, when, as has been stated, 15°50 was 
reached and maintained. © 

The opening of the Barrage took place gradually, after the last 
date, and by the 19th of August, all the gates were fully open. The 
Barrage, as has been the case for some years, was regulated upon 
during a portion of the flood. Major Brown describes the measures 
in detail, and I would refer any one desiring further information on 
this subject, to his report. 


Flood Levels at Rodah. 


Although the flood was poor, Lower Egypt did not suffer much 
inconvenience thereby and had not much to complain of as compared 
with other similar years. The maximum height reached at Rodah 
(Cairo) was 21 pics 8 kirats, on the 25th of September. No artificial 
‘“wave” was produced last year by means of the basins, but, except for 
1200 feddans unflooded in East Giza, and an inconsiderable area of 
island, south of the Barrage, all the high lands received water. The 
“wave” in question cannot be produced in bad years, except by 
sacrificing to some extent, the interests of Upper, to those of Lower 
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The total area left unflooded in 1901, on account of the low levels 
attained by the flood, amounted to 9000 feddans. In addition to this, 
an area of 3500 feddans was unirrigated during the flood, but produced 
a winter-crop later. The corresponding areas for the year previous, 
were 14561, and 4477 feddans, respectively. By far the greater 
portion of the above area, was situated in Upper and Middle Egypt, 
most of it being on islands and foreshores, impossible to protect. 
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Mr. Verschoyle gives a long list of works, necessary to improve the 
flood irrigation of Upper Egypt. These works are 72 in number, but 
are most of them small. They will gradually be carried out from the 
funds available, in the future, from the Regular Budget. 

In Giza Province, £E.267, was spent in irrigating 2022 feddans of 
unflooded land. 

In Behera, £E.1098, was expended, for the same purpose, upon an 
area of 4000 feddans. 


CROPS aN: T5Or. 
The Cotton Crop. 


In spite of the low summer supply, the cotton crop of 1901, was an 
exceptionally large one and promises to equal the record crop of 1897, 
which amounted to 6,513,444 kantars.* 

The latest official returns, of last year’s crop, give a total of 6,466,325 
kantars, and as there is still a certain quantity of cotton yet to be 
brought in to Alexandria from the Provinces, it seems probable that 
the total figures for the year will reach 6$ million kantars. At one 
time, the crop promised to be exceptionally large, but, as was the 
case in 1900, fogs and cold weather prevailed during the month of 
September, and lessened the yield very considerably. 

The following is the comparison with the crops of previous years :— 


Average price reached per kantar 


YEAR. Amount of Crop in kantars. for the whole season. 
; ET 
1888 2,699,103 212°5 
1889 3,200,000 268°0 
1890 4,100,000 227°0 
1891 4,500,000 178° 
1892 5,200,000 187°0 
1893 5,200,000 178°5 
1894 4,550,000 192°5 
1895 5,203,650 223°9 
1896 5,785,532 191°5 
1897 6,513,444 162°9 
1898 5,979,602 183°2 
1899 6,432,776 258 °2 
1900 5,435,480 267°7 
1901 6,500,000 217°8 


* A kantar of ginned cotton =99:049 lbs, 


The average price, per kantar, ruled considerably lower than either 
in 1899, or 1900. In September and October, it averaged 209°37 P.E., 
fallmg, in November, to 197°5 P.E. the kantar. It then rose and 
continued at over 210 P.E., up to the end of February, when a sharp 
rise occurred, which in May, reached the high figure of 258:1 P.E 
per kantar. This rise was not of material benefit to the small agricul- 
turist, who is, as a rule, forced to sell his cotton early in the season. 

Major Brown works out the mean yield of cotton, per feddan, to 
be 53 kantars. He obtains this from figures supplied by the Ministry 
of Finance, which represent the total area under cotton, to be 1,249,883 
feddans. This average rate of yield appears to be excessive. Few, 
even of the best, estates produce an average yield of more than 
6 kantars per feddan, and in large areas of mingled rich and poor 
land, it is doubtful if an average of more than 3 kantars, the feddan, 
is produced. ‘In my opinion, the average yield, all over Keypt, can 
scarcely exceed 4, or 44 kantars, per feddan. If I am right, then 
the area planted with cotton must be far greater than that officially 
given, and this, [ feel convinced, must be the case. 


The Sugar-Cane Crop. 


The area planted with cane was the largest on record. 

Two factories did not work in 1901, viz., that of the Egyptian Sugar 
and Land Co., and that of Beni Korrah. 

The former sent all the cane, raised on its pumping station, to the 
“ Société Générale des Sucreries de la Haute Egypte.” 

The following statement gives the quantity of cane crushed and the 
out-turn of sugar, class No. 1, in the principal factories, for the last 
Six years :— 
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The area planted with sugar cane, on the Ibrahimiyeh Canal, was 
48093 feddans, and by pumps direct from the river (south of Assiout) 
was 14522 feddans. 

The former area was larger than that of the year previous, but less 
than that of the years 1898 and 1899. The area, south of Assiout, 
was less than that of 1900. 

As Mr. Verschoyle points 01%, a big cotton crop, means a proportion- 
ately smaller sugar crop. 


“ Kedt,” or Summer Dhurra. 


The area under this crop in still increasing. 

Thus in 1899 it was 87766 feddans. 

x 1900 “ 96547 

and in 1901 7093 

Last year’s crop was a very good one, and ‘Kedi” is one of the 

most profitable crops to raise, as the price obtained is always a high 
one. 
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The Maize Crop. 
This was excellent throughout Keypt. 
The Rice Crop. 


Owing to the scarcity of water, this crop, as in 1900, was a very 
small one. 


The Winter Crops. 


These were again good, and the prices ruled high. 

Mr. Verschoyle, in his Report, gives an interesting table of the areas 
under different crops in Upper Egypt, an example which might be 
advantageously followed for Lower Egypt. 


Duty oF WATER. 


Both the Inspectors General of Irrigation discuss this important 
subject, in some detail. The “duty” for Upper and Lower Egypt 
works out as follows :— 


x {ete 


Upper Eayret. 


DUTY ON MEAN DISCHARGE 


PROVINCES. Cubic metres of water, per 
feddan irrigated. 


Asyut, Minia, Beni-Suef and Fayum taken (together) . 2625 
Minia and Beni-Suef (together ) 5 BAe eee 26°4 
Bem-Suek(alone). | 22 sek ee i2onb 
Mayan (alone) ofa osssp oh pee Seer aieeane 24-0 
Rybieiel CALOMeN sac “ek. Sen aio, te tO poe) wpe eee w weet 30°6 


Mr. Verschoyle also gives the figures for the “Duty,” calculated upon 
the minimum discharge, but, as he states that he attaches no value to 
them, I do not repeat them here. 


Lower EKayrpr. 


In these figures, rice has been deducted and, as usual, calculated at 
40 metres cube per feddan. These ‘‘duties”’ are then, for summer crops 
other than rice, as follows :— 


DUTY ON MEAN DISCHARGE 
Cubic metres of water per 
feddan irrigated. 


PROVINCES. 


Hastern Provinces.—Kaliubia, Sharkia and Dakahlia. 27°78 
Central . Menufiyeh and Gharbieh ... ... 25°00 
Western - Behera ... Cy ee ee 26°89 


The above figures have been worked out from the discharges measured 
at the Barrage, and the “‘Sefi” area, as given by the Finance Ministry. 
The “duty” for the “Sefi” crops of the whole of Lower Egypt, excluding 
rice, equals 26°82 metres cube per feddan irrigated. 

Comparing these “duties” with those recorded for 1900, it will be 
seen that this year’s figures, for Upper Egypt, correspond very closely 
with those of the preceding year. 

In Lower Egypt, on the contrary, there is a remarkable difference, 
the “duty,” throughout, being considerably lower than was the case in 
1900. Now the year 1900, was one of exceptionally low supply. 
Consequently, extremely severe rotations were imposed, and special 
precautions were taken to prevent any waste of water. It is natural to 
suppose that, under such exceptional circumstances, the “duty” of the 
water would be higher than would ordinarily be the case. 
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Even this explanation scarcely accounts for the difference however, 
but Major Brown points out how very difficult it is to calculate the 
actual “duty” of the water, wherever rice-irrigation has to be con- 
sidered. 

Theoretically, we allow 40 metres cube per feddan, for this crop, 
but the people really take as much as they can get, and the amount is 
probably much more than the cbove. 

In the year 1900, rice was prohibited altogether, and the element of 
uncertainty was consequently absent. In 1901, the cultivation of rice 
was permitted, although on a limited scale. 

Taking every thing into consideration, the “duties,” for the past 
two years, appear to have been very carefully calculated, and the figures 
are certainly more accurate than any of those previously given. Major 
Brown’s remarks upon this subject are of much interest. ~His Report 
deals with this question in considerable detail. 


River Gauges in the Soudan. 


Advantage was taken of my visit to the upper reaches of the White 
Nile, in the spring of 1901, to erect a proper set of Nile gauges, for 
recording the rise and fall of this river. : 

Tron gauges, registering metres and centimetres, were erected at 
Gondokoro, Taufikia and El Duem. The registers of these gauges 
will, in time, afford valuable information regarding the regimen of this 
very important source of the Nile. 


‘ Lake Victoria Nyanza Gauges. 


As Lord Cromer, in his Report upon the Administration of Egypt 
in 1901,* has quoted my remarks upon the above, in full, I will merely 
recopy these observations here, with a few additional remarks. 

The months of October and November, being those of lowest levels, 
in this lake, the Ist of the former month, has been selected as a con- 
venient date for making a comparison between the levels of different 
years. 

Owing to the Rebellion, there is a want of continuity in the records, 
The break lasts from the Ist of August, 1897, to the 1st of September, 
1898. As the readings, prior to and subsequent: to the Rebellion, are 
not referred to one common datum, no comparison between the two 


* Foreign Office Blue-Book—Egypt No. 1 (1902). 
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sets of records is possible. The following remarks, consequently, refer 
only to the registers commencing with September 1898, when the 
new gauges were erected. 

It may be remembered that, in my last year’s Report, [ pointed out, 
that the lake levels had been falling continuously, for three consecutive 
years, and that, on the Ist October 1900, they were, as far as our 
knowledge of the lake went, abnormally low. These levels are 
repeated here for reference, with the addition of those for 1901. The 
readings of the Port Alice gauge have not yet been received. 


E he Port Alice, or Port Victoria and : 
DATE OF READINGS. Entebbe: Ugowé, or Kusumn. Lubwas, or Usoga. 
Ft, In. Bie kn. Ht. In. 
Ist?Osto ber, 1898)... re 3.25 3 15 
1st October, 1899... ... 2 64 oe his 
Ist October, 1900... ... Na if r 0 
30th September, 1901...} Not yet received. 1 8 tp 


At one period, during 1901, the lake rose very considerably, as the 
following maximum levels, taken from the register, prove:— 


Port-Alice. Ports Victoria and Ugowe. Lubwas. 

19th to 21st May. 5th June. 3lst Mav. 

Ft. In. Ft. In. Ft. In. 
91 s 1 

5 oh heer: 2a 


These show a total rise, over the levels of the same dates in 1900, of 
2 feet 7 inches at Port-Alice; 1 foot 83 inches at Port Victoria; and 
1 foot 84 inches at Lubwas. The difference between the gauge read- 
ings at Port-Alice (both as regards date and height of maximum 
levels) and those of the other two stations, is most remarkable. It is 
possibly due to the action of wind, or to local storms, but it would 
almost appear as if an error, of some sort, had crept into the reoister. 
Be this as it may, the result of the information received, up as date 
shows that, although there was a considerable rise, towards the end of 
May, 1901, the levels, at the end of September, were only some 6 or 7 
inches higher than those of the same date in 1900; also, that they were 
very similar to those of 1899, and were some 18 inches lower than 
those of the same period in 1898. It would be unadvisable to draw 
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any conclusions from the above. The period of time, for which these 
records exist, 1s very short and but little is as yet known of the rela- 
tions existing between the levels of this lake and the summer supply 
of the White Nile. All that can be definitely stated is, that, at the 
end of the year 1900, the lake levels were abnormally low, and that 
those of 1901, at the same period of the year, were not much higher. 

I would again point out, how urgently a gauge is needed upon the 
Albert Nyanza Lake. This sheet of water must undoubtedly exercise 
a very considerable influence upon the discharge of the White Nile, and 
information regarding its rise and fall would be of the highest value to 
Egypt. <A record also, of the rainfall, over its catchment basin, would 
be of the utmost importance. 

As the Uganda Protectorate has now been under English control for 
some years, and as progress is evidently spreading throughout its area, 
it should, surely, not be altogether impossible to form a station, for 
registering both the levels and the annual rainfall of this lake. 


The “ Sudd” in the Bahr El-Gebel. 


During the spring of the year 1901, I visited the “Sudd” in this 
river, and embodied my conclusions thereupon, in a Report. This 
Report, with a covering despatch by Lord Cromer, was published in 
the summer of the same year.* In that report I described the river, 
and the causes and formation of the ‘“Sudd” at considerable length. I 
will not consequently repeat my observations here. It will be sufficient 
to say that, at the time of my visit, a length of some 23 miles of river, 
alone, remained blocked by weed. In the course of last year, a credit 
of £.E.4000 was granted by the Ministry of Finance for the completion 
of this necessary work, and in the following winter, Major Matthews, 
with a party, started from Khartoum to commence removing it. Up 
to the time of writing, no final report of the progress made has been 
received from him. Enough, however, is known to prove that he has 
experienced far greater difficulties than had been anticipated, owing to 
the absence of any current in the blocked channel, and to difficulties of 
obtaining fuel for his steamers. It is more than probable then, that he 
has had to abandon work for the current year, owing to the advent of 
the rainy season. In my opinion, it his highly necessary that this 
clearance should be effected next winter. The alternative channel, 
consisting of a series of wide and shallow lakes, is not a good one, and 


* Foreign Office Blue-Book. Egypt No. 2 (1901). 
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much waste of water must be caused by evaporation. Once the “‘Sudd,” 
in this reach, has been removed, I see no reason why the river should 
not be kept permanently open, if, as at present, it is regularly patrol- 
led by steamers. The expenditure for 1901, as far as the accounts 
have been received, was £E.2311,484 mill, 


IRRIGATION EXPENDITURE IN 1901. 


The following tables give the particulars of the expenditure upon 
Irrigation works, in 1901. Omitting the sums paid to Sir John Aird 
and Co. for the Nile Reservoir works, the total disbursements amounted 
to $E.1,366,647.144 mill. 

This expenditure is distributed as follows :— 


TABLE I. 


ORDINARY BUDGET. 


£E. Mill. 

Central Office charges (including supplementary 
sResenvoirexpenditures. uss 2.4.0 5001 ee) Sie eae 76442 594 
RAD DOT RIOD bie os. Ns ug eA Sey Seo. 1 care ee 225867 676 
ewer Hoypt ca ¢ , sc Sens Gan sss See ee eee 330651 455 
DP eitgtliesiacsa og aes £H.632961 725 

TABLE II. 
EXTRAORDINARY BupDGET. 

£E. Mill. 


Drainage Works (Caissegrant) ..... csi...) see 139011. 755 
Irrigation Works (Caisse grant) ...0 0... 60. see eee 438544 101 
Weirs below Barrage (Caisse grant) ... 1... 10. ose 6321 810 
Aitta Wem (Caisse erant) aio sn eee 121059 338 


Ate aa rece £E.706937 004 
——SSSSSSSSSS=SS== 
TABLE ITI. 

Various SPECIAL CREDITS. 
; £E. Mill. 
Special Works necessitated by low Nile (Caisse grant) 9622 335 
Dredging Mahmudiyeh Canal (Caisse grant) ... ... 117 Sis 
Rosetta and Damietta Sudds (Caisse grant) ... 12933 339 


Barrage Gardens (Finance Ministry)... 0.0 0. we 763 439 
Removal of sudd in Bahr El Gebel (Finance 
Ministry) of Racial S 


AIT tn Be 2311 484 
Potal eva £26748 415 


. 
. 
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These three tables may then be united in one, showing the total 
expenditure, thus :— 


TABLE IY. 


ToraL EXPENDITURE. 
£E. Mill. 


UR GRTIRGT GT 2 BI PEA see pcan ee ae 632961 725 
PrerroOVMMayoDUCGCb Sy. rs. ik yen Sony. teu ate 706937 O04 
WatrousropeciaeCreditay..; bic s0 3) ed ce Das 26748 415 


Grand torml . .. £4.1366647 144 


The expenditure under “Ordinary Budget,” as above, is distributed 
as follows :— 


TABLE V. 
£K. Mill. 
(a) Regular Budget (including supplementary Reser- 
voir Works ee os 204223 463 
(b) Corvée Relief granted by Caisse dela Dette... 249998 702 
(6') Corvée Relief granted by Finance SDS ay 153508 175 


(c) Agricultural Roads ... Sed rials LOST a oa7 
(d) Special credit for Bridges to replace Ferries |... 5919 -8e0 
Mo talle=4 enn ss £4H.632961 725 


(a) The item “Regular Budget,” in above, is, again, thus sub- 


divided :— 
TABLE VI. 


£E. Mill. 
(Cryo ESL SLATS see eee a 72168 O74 
Pe Oomulnceni CMATIOS: |... ces. | lesg caveats tas nee 20374 907 
(3) New Works... rs Cee a Seay eee BE Se mesons 
(4) Maintenance and Repairs... Sh, ROR a ae a 66198 185 
(5) Khatatbeh and Atfeh Pumps BAG ko RES 1709 330 
(6) Drainage or Lake: Maredtis <<... 46. oes cee ee 11000 000 
(7) Land charges ee is 2503 734 
(8) Supplementary expe mditure connectéd with the 
Reservoir sae a entey AES HA pee ten 19035 480 


Popa sy a. £H.204223 463 
I will, very briefly, discuss each of these items. 


(1) and (2) Establishment and Contingent Charges. 


These two items are less, by £1.1744,136 mill., than the similar 
charges for 1900, No special remark is called for, 
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(3 and 4) New Works and Maintenance and Repairs. 


The total expenditure under these two heads is less, than that of 
the year previous, by £E.10817,074. As was explained last year, this 
does not mean a reduction in the total amount of work done, but 
merely a difference in the manner in which the charges are allotted. 
The money is now placed in the “General Reserve” and from this, is 
distributed between the credits for special works, as a supplement to 
those granted by the Commissioners of the Public Debt Office. 


(5) Khatatbeh et Atfeh Pumps. 


1901, shows an excess of £E.1214,587, over the year 1900. The 
reason is that these pumping stations required important repairs. 
£E.970 was spent upon new works, at Atfeh pumping station alone. 


(6) The Drainage of Lake Mareotis. 


In this instance there is a heavy excess to record. The expenditure 
of 1901 exceeds that of 1900 by £E.3265,030 mill. This does not, 
however, represent the real excess, as, in addition, an extra grant, 
of £E.3656,837 mill., was made, in order to meet the deficit on the 
Mex pumps. The total excess for 1901, over 1900, was there- 
fore £E.6921,867 mill., and the total expenditure for the years 
£H.14656,837 mill. This matter will be alluded to later, when the 
new pumps are described. 


(7) Land Charges. 


These call forno remark. There isasmall excess of £E.120,611 mill., 
over the expenditure for 1900. 


(S) Supplementary Works connected with the Nile Reservoir. 


These charges were less in 1901, than in 1900, by £E.2298,544 mill. 
They represent the cost of the supervising Government Staff at 
Aswan and Asyut, and that of dredging the river, at the latter place. 


(6) Corvék Renter. 


Items (b and b’) in Table V call for few remarks. The distribution 
of these credits, as regards the Caisse money, was the same as in pre- 
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vious year. That of the credit furnished by the Ministry of Finance, 
was regulated by the necessities of the different localities in which 
Corvée relief was applied. . 

The following is a subdivision of the expenditure under this head :— 


TABLE VII. 


Upper Egypt. Lower Egypt. Total. 


£E. Mill. £E. Mill. £E. Mill. 


Money furnished by the Caisse ... | 127999] 999} 121998] 703] 249998] 702 

Money furnished from Regular 

spe er ae oe Fasten ie Zou te 51363} 000} 102145) 175} 153508} 175 
Total... ...:| 179862) 999) 224143) 878] 403506] 877 


The only two items of expenditure in Table V, remaining for discus- 
sion, are (c) Agricultural Roads, and (d) Bridges to replace Ferries. 
I will take the latter first. 


(2) Brinces To Repiace Ferries. 


The total expenditure under the Caisse grant in 1901, was 
£E.5919,853 mill. For this sum, eight bridges were put in hand, 
three being in Upper, and five in Lower Egypt. An additional sum 
of £H.2277 was contributed by the State Railways, and by the villages 
interested. 

In the Girga Province, a sum of £E.27113 has been voted, by the 
Provincial Council, for the construction of 49 bridges. The Council 
decided to levy a special rate upon the cultivated land, in order to 
raise the money. 

The expenditure, in 1901, was £1.7309,196 mill., for which sum, 
14 bridges, consisting of timber platforms upon masonry abutments 
and piers, were constructed. 

As a proof of the way in which the people appreciate improved 
communications, it may be mentioned that the Province of Kena, has 
recently followed the example set by Girga. The Local Council has 
voted a considerable sum of money, to be applied to a similar purpose, 
in 1902, 
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(c) AGRIcULTURAL Roaps. 


The following are the figures for 1901 :— 
eee Eee 


Length of roads Length of roads 


LOCALITY. bien Ph pe ks eouatritece i TOO Expenditure. 
Kilometres. Kilometres. £E. Mill. 
Upper Egypt and the 4 
Uae Ue air sess og Mids 616 15 1443 | 662 
lower Wyyptr.: <..° «4 1765 12 17868 | 155 
NOGA. gees 2381 32 19311} 332 


The progress, in 1901, was very small. In Upper Egypt, this was 
largely due to the fact that many new drains and canals are in course 
of construction, in connection with the Reservoir remodelling. It was 
thought best to defer the construction of the new roads until these 
works were completed. In Lower Egypt, the development of the road 
system has been suspended, until some means of raising the requisite 
funds for maintenance can be found. 

The very heavy expenditure shown, in proportion to the length of 
road constructed is due to payments made in 1901, for work done, 
and land bought, in 1900. The total length of agricultural road, now 
existing in Egypt, is 2413 kilometres. 

The maintenance charges were : 


£E 
In Upper Meyvptwd--.. i. et 2064 
In? Lower Beypt.:: <.sejc0. ass 3161 


Total.... ««..' £15225: or average) or. 2.6.22 
per kilometre. 

This expenditure is quite inadequate to keep these roads in thorough 
annual repair. As was stated in last year’s report, the Local Councils 
have refused to find the funds for the maintenance of these lines of 
communication. The money cannot be found, for the present, from 
the Public Works Budget, as all available funds are necessarily devoted 
to the maintenance of the canals and drains. For a time, therefore, 
any further road extension is impossible. 


EXTRAORDINARY BUDGET. 


Tables IL and III, refer to the works constructed under various 
special credits, the expenditure for which is classified as ‘“ Extraor- 
; . elas ae : 
dinary,” as distinguished from the “ Ordinary ” or regular charges, 
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I will discuss the different items, in the order in which they come in 
these Tables, commencing with Table II. As was the case last year, 
the expenditure on the items of Drainage and iniention works, has 
been derived from two Sees) Vila, porn the “ordinary,” as well 
as from the “extraordinary ” igce Both the above, are in this 
instance, classed as special credits. I will not, therefore, in discussing 
them, attempt to separate the two charges. 


Dratnace Works IN 1901. 


The total expenditure in 1901, not including maintenance, was as 
follows :— 


£E. Mill. 

OI Oe tes occ nec Sines cee eas” tee 22369 000 
Porcenelugy pte ae ee! HTT Sere seal try, 136920 000 
Votan ow LD 9289 O00 


If to this be added,the amounts spent upon pumping in the shape 
of drainage, which equalled £H.23486 in 1901, the total expenditure — 
for the year equals £H.182775. 

For this sum, 485 kilometres of drain were eondtbucted and remo- 
delled. 

This expenditure includes all the necessary masonry works in con- 
nection with the new channels. 

The principal drainage systems remodelled, in 1901, were the 
following :— 


UPPER EGYPT: 


(1) The West Muhit system. This is a project for diverting a 
portion of the drainage of the perennially irrigated lands into the Bahr 
Yusuf, downstream of the Mazurah regulator. | 

(2) The Tagin drainage system, in the Province of Fayum. 

(3) The Etsa pumps. These are to take the drainage of the Sefi 
lands and discharge it into the river during flood. 

All these works are well advanced, and should be completed in 1902. 


LOWER EGYPT. 


(4) In the systems of Bahr El-Bagar, El-Arin, Saft, Hadus and 
Siru, the remodelling was continued, and the branch drains perfected. 
All these drainage lines lie in the Provinces of Sharkia and Dakahlia. 


The construction of the above involved many masonry and timber 
works in the shape of bridges, syphons, acqueducts, ete. 

(5) For the Province of Garbiyeh, the following systems were In 
progress in 1901. 

The Bahr Shibin, the Sharkawiyeh, the Bahr Mallah, the Ariamum 
and the Nashart. 

All of these are extensive drainage systems affecting a very large 
area. Hach comprises a large number of branch drains. 

(6) In the Province of Behera, the systems of Edku and Mareotis 
drains were proceeded with. 

The expenditure of 1901, brings the total sum, spent upon drainage 
works, since 1885, to £E.1468187, and the total length of existing 
channel, to 4185 kilometres. The greater portion of these channels 
are in Lower Egypt, but good progress has been made in the Fayum. 
With the transformation of the Middle Egypt basin-areas, an elaborate 
drainage system will be involved, which will add still further to the . 
length of channel to be maintained. As I said in my last yea,r Report, 
a few more years, at the present rate of expenditure, should see the 
main drainage, of the existing cultivated area of Lower Egypt, com- 
pleted. With time; and with an increased water supply, new tracts of 
land will be brought into cultivation, each of which will require its 
drainage system, as well as its canal system. 5till, the heaviest portion 
of the expenditure has been accomplished, and after two or three more 
years, it should be possible to go slowly, and to reduce drainage 
expenditure to a moderate figure. 

Of the benefits resulting from the construction of these drains, it is 
not necessary to speak. They are known and appreciated by every 
landowner in Egypt. . 


Pumping Stations for Drainage in Lower Egypt. 


These are that, of Kassassin, in the Sharkia Province, and of Mex, 
in the Behera Province. 

The Kassassin pumps drain the Wadi Tumilat, which tract will be 
alluded to later on. It is sufficient here to state, that, the expenditure 
in pumping for last year came to £E.3961, or some £E.700 more 
than in 1900. 

The high rate of coal is stated to be the reason for this increase, but 
the Inspector, in charge of this station, thinks that a maximum cost, 
for pumping, has been reached. 

The height to which the water had to be lifted, in 1901, was increased 


by the bad state of the out-fall drain. This is being remedied, as the 
drain is being dredged. : 


The Mex Pumps. 


‘This is a most important station, containing seven, powerful centri- 
fugal pumps, which, when working full-power, are competent to lift 
some 3,000,000 metres cube of water, in 24 hours. In the winter of 
1900-1901 they actually were obliged to work full-power for a period 
of 387 days. In spite of this, it was found impossible to keep the 
water level of Lake Mareotis down. It rose steadily, owing chiefly 
to the heavy rainfall of the winter in question, and it seems not 
improbable that the number of pumps here, will, one day, have to be 
added to. 

The largest amount of water actually lifted, in any one day, was 
3,425,862 metres cube, while the total for the winter, i.e., from the 
29th October 1900, to the 17th April 1901, equalled 316,693,553 metres 
cube of water. This is the heaviest cube yet reached, and the expen- 
diture was heavy in proportion, being £H.14651, or a rate, per million 
eubic metres of water lifted, equal to nearly £H.45. Here, as at 
Kassassin, the high rate of coal has considerably increased the cost of 
pumping. The mean height to which the water was lifted was 
3°02 metres, and the quantity of coal used was 5993 tons. 

Major Brown gives a table of comparison showing the amount of 
water raised since 1895. The continual improvements in the Behera 
Province drainage system, have thrown an immense amount of extra 
work upon these pumps, which drain considerably more than half of 
the Behera Province. a 

The cost of pumping at Mex is a very heavy annual charge upon 
the Irrigation Budget, and as the maintenance charges, consequent 
upon the large number of new channels annually constructed, are 
rapidly increasing also, it is certain that, before many years are over, 
an increase will have to be made to the Budget allotment. 

I pointed out in previous Reports, how largely the lands, affected 
by these pumps, have increased in value, and how easily and how 
gladly (at first), the landowners would have paid a small tax per 
feddan of land benefitted by thisdrainage. Such a tax is levied in other 
countries under similar conditions, notably, in Holland and in Italy. 
To my mind, it would be advisable to impose such a rate in Behera. 
It is true that Egyptian landowners in other localities, do not have to 
pay any tax of the kind, but, on the other hand, the Government is 
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not called upon, in such localities, to meet the heavy annual cost of 
pumping. Again, owing to their vicinity to Alexandria, the Behera 
lands are very favourably circumstanced and can command an average 
higher rental-value than is the case in other Provinces. 

Another difficulty, which the Irrigation Service has to meet in 
connection with Lake Mareotis, is the sum which it has annually to pay 
for compensation for the low-lying lands bordering the Lake, which 
are swamped whenever the water level rises, from rain, or other causes, 
by a few centimetres. The Mixed Court in Alexandria decided in a 
case, tried not long ago, that the Government was responsible for any 
such damage caused, and set aside the pleas raised by the Government 
Engineers, that this flooding was largely due to natural causes, such as 
rainfall, and that, moreover, the proprietors took no steps whatever to 
protect their lands. Judgment having been thus given against the 
Government, there is nothing more to be said. We have, consequently, 
felt obliged to a up contesting any similar claims and to pay them 
annually. It will be, fledidaalye in the interest of Government to 
expropriate and purchase all low-lying lands in the vicinity of this 
Lake, and thus dispense with the necessity of having to compensate 
proprietors who take no protective measures for their lands. Plans arg 
now being prepared, with a view to studying this question. A further 
advantage will be that pumping may, in future, be reduced, as a 
considerable sum is now yearly expended in trying to lower the 
water, so as not to flood these particular lands. Once these become 
the property of the Government, the water may be allowed to rise over 
them. The State will lose very little by this, as the taxes imposed upon 
them are extremely low, although the rental-value obtained is high. 


Main Irrigation IMPROVEMENTS IN 1901, 


The credit, for the year, was:— 


£K. Mill. 
For Upper Egypt Jide: “sane bea deuwes' ts Otc Caaee canes 396565 OOO 
For Lower Eeypt AOS cee 272500 O00 


Total... “se ee 2.629065" 00M 


Of the above, £E.71346, was supplied from the Regular Budget 
and the balance viz., £E.557719, granted by the Public Debt Com- 
mission. 

In the above expenditure, that incurred upon the new weir at Zifta 
is included, as is also the completion of the weir downstream of the 
Barrage. 
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The following is a brief description of the more important works 
upon which expenditure was incurred in 1901 :— 


UPPER HGY PT: 
REMODELLING OF THE Basins west or THE Yusirt CANAL. 


This work, which was commenced in 1899, and was estimated to 
cost £H.200,000, has been described in previous reports. The object 
aimed at was to give these tracts their fair share of the flood water, at 
the time when it is rich in fertilising matter. Previous to these remo- 
_ delling works, this was impossible. They have now been practically 
completed, at a cost of £1H.190981, of which £E.34642,348 was 
expended last year. 

Two large regulators and locks have been built in the Yusifi Canal 
itself. The area benefitted is some 70000 feddans, which is now equal 
to the best basin-land in Upper Egypt. 


MazuraH Reauiator AND Lock, oN THE Baur YUuSIFI. 


This work, which was described last year, was completed in 1901. 
The total cost has been £E.53381, of which £H.31897 was spent in 
1901. Its object is to improve the irrigation of 33000 feddans of 
land ; to improve the drainage of the Minieh Province, and to supple- 
ment the flood-supply of the future perennial canals, in the province 


of Beni Suef. 
THe WALIDYEH SYPHON. 


This has been constructed to ensure the irrigation of the Walidyieh 
Basin lying to the west of the Ibrahimyeh Canal. This basin, which 
is fed directly from the river, has invariably suffered in years of low 
flood. In future it will be connected with the central basin of the 
well-controlled Sohagiyeh system. It is estimated to cost £H.4500. 
A commencement was made last year, and £E.1500 was spent. It 
will be completed in 1902. 


Remopettinc Works IN THE Fayoum PROVINCE. 


The principal irrigation improvements in this Province were the 


following :— 


(a) The Hassan Wasif Canal 


(b) The Bahr Nezleh and its branches 
(c) The Metartaris-Alan Canal project 
(7) The Bahr Seilah. 


The Hassan Wasif Canal. 


This work was completed during 1901. It is practically a new canal, 
although a portion of it follows an old alignment. It was made use of 
during last year’s flood and will serve an area of 106000 feddans. The 
total cost has been £1f.61865, of which £E.57210 was spent in 1901; 
the balance, which is due for land taken up, remaining to be paid 
in 1902. 


The Bahr Nazlah. 


Good progress was made with this very important remodelling project, 
and £1.30985 was expended last year. As the excavation involves 
much rock-cutting, the work is a costly one, but it will benefit a large 
tract of country. 


The Metartaris-Alam Project. 


This was completed in 1901 at a total cost of £E.4886. It consists 
of the suppression of the old canal, of that name, to feed which, water 
had to be held up (to a very high level) in the Bahr Junkalla, and 
the transfer of the irrigation to the Alam and Ewald systems. 


Bahr Seilah. 


‘In this project, a new canal, the Abdul Wahby, is to be constructed 
which will feed a large area of land,at present un-irrigated and untaxed. 
In order to do this, the Bahr Seilah has to be widened. A commen- 
cement was made in 1901, and £1.2200 expended. 


Tur Hamap Escape (Kena Province.) 


The old work failed after the flood of 1900, owing to the carelessness 
of the Engineer in charge. 

It has been replaced by a new escape, consisting of six openings, of 
3°0 metres span each. It was completed before the flood of 1901, ata 
cost of £1H.15470,177 mill. 


Tue TatinAt REGULATOR ON THE SOHAGIYEH CANAL. 


This is a very large and important work, consisting of twenty openings 
each 3°0 metres in width. The foundation and floor were completed in 
1901, at a cost of £E.12000. 


CONVERSION OF THE AsyutT BasIns. 


This is the first of the works actually connected with the Nile Reser- 
voir, and Mr. Verschoyle gives a long and very interesting note, 
respecting it. In all, 58085 feddans of basin have been transformed 
and are now ready for “ Sefi” irrigation. This has involved the con- 
struction of 250 kilometres of new canal, and 127 kilometres of new drain. 
The total cost (including land) has been £E.109577,933 mill. Of this, 
£1.87060, was expended in 1901. To entirely complete the programme 
for this province, some further expenditure will be necessary in 1902. 
This will bring the total cost up to £H.135032, which means an average, 
per feddan transformed, of £H.2.33. On the 10th of August, 1901, water 
was admitted into these canals, and 17024 feddans of Dhurra were, 
thereby, raised. The gross value of this crop was £4.102144. This 
means, after deducting cost of cultivation, a net profit to the land- 
owners, of £1.85120. The entire area was afterwards put under 
winter crops. The above will give some idea of the increased return 
due to the change, in_one season, and it must be remembered, that 
summer water, by which the more valuable crops are raised, has not yet 
been given. 

Mr. Verschoyle quotes Mr. Hopkins, one of the Inspectors of the 
Finance Ministry, to the effect, that the value.of the land, over the 
whole area converted, has increased, on an average, by £E.15 the feddan. 
Also, that in some instances, contracts have been made for letting the 
land, showing a remarkable increase in the rental-value. Thus, in 
certain places, this has increased from 275: P.E., to 500 P.E. the 
feddan, and in others, from 300 P.E., to 600 P.E. the feddan. When 
the new tax, of 50 P.E. per feddan, is eventually imposed upon this 
area, it will bring in a return of over £1.29000 per annum. This 
represents to the Government, nearly 20 per cent interest on the 
capital expended in the actual transformation works. Of course, in 
the above, no account has been taken of the expenditure involved by 
the construction of the Reservoir. The figures are merely given to 
show that, with sufficient water, it 1s a profitable undertaking for the 
Government, as well as for the landowners, to give perennial-irrigation 
to the basin tracts. 3 
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Tur IpraAutmMiyvaA CANAL REMODELLING. 


The conversion of the Middle Egypt basins has involved very heavy 
work, in the enlargement of this canal, which was not of sufficient 
section to take in the required extra summer discharge. In 1901, a 
cube of some 44 millions of metres of earthwork was executed, and a 
regulator built, at a total cost of £E.28071,682 mill. 


IMPROVEMENTS IN THE BAHR YUSIFI. 


An exaggerated loop in this canal was cut off, at a cost of 
£E.10831,016 mill. Whereas, the canal, formerly, by following this 
loop, had a length of 1600 metres; by the new straight cut, it arrives | 
at the same point, in a length of only 500 metres. 


CONVERSION OF THE MintA BASINS. 


A commencement was made with this work in 1901, and a sum of 
£H.15322,312 mill. was spent. It is hoped that, in 1902, the remo- 
delling of this Province may be well advanced towards completion. 


LOWER EGYPT. 


The following were the more important works, undertaken in 1901. 


A New Recurtator anp Lock ror THE I[smMarILiIA CANAL. 


This work failed many years ago, owing to badly designed foundations 
and to the exceptionally treacherous nature of the subsoil. More than 
one attempt was made to repair it, but none met with success. It 
was eventually decided to abandon the old work and to construct an 
entirely new one. In consequence of the difficulties connected with the 
soil, well-foundations were decided upon. During 1901, the whole of 
these brick-wells were sunk to the required depth, and, in this respect, 
good progress was made. This, however, is all the praise that can be 
given, The officer directly in charge of this work, allowed it to be 
carried on, long after the rise of the flood (under the direction of a 
subordinate who would appear to have possessed. insufficient expe- 
riene), and under the most unfavourable conditions possible. The 
consequence was, that the wells were badly filled, and, in some instances, 
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badly sunk. The result has been, that increased expenditure has been 
necessitated in 1902, in repairing the faults of the previous year. 

The work, when completed, is estimated to cost £E.61368, of 
which £H.29269, was spent in 1901. 


. SIRIAKOS AND Biteets REGULATORS. 


In addition to the head-works just described, alterations are neces- 
sary to the above works, both of which are situated on the Ismailia 
canal. In both instances, an additional water-way is required. These 
also are to be founded upon brick wells. A commencement was made 
at Siriakos in 1901, and a sum of £1.3346 was expended. 


DimeraA REGULATOR AND Lock. 


This regulator is to be remodelled, and a new lock built. The total ° 
estimate for the work is £E.681. A sum of £E.1900 was expended 
on materials last year, and it is expected that the work will be finished 
in 1902. 


New Works on THE RayyAuH BEHERA. 


The old head of this canal at the Barrage, has proved insufficient 
and requires enlargement. This involves the construction of two new 
spans and of a new lock. The whole structure will be fitted with 
gates, similar in pattern to those im use at the Barrage. 

A commencement was made in 1900, when £E.5029 was spent 
upon collection of materials. In 1901, good progress was made with 
the work, which was carried out under exceptionally difficult conditions. 
Major Brown gives a detailed account of this work, in his attached 
report. It is hoped that the new structure may be completed in 1902, 
but this is not yet quite certain. Last year’s expenditure amounted 
to £E.20643 and the total estimate is for £H.38735. When this 
work is finished, the last of the remodelling works, in connection with 
the Barrage, will have been completed. 


Tue Nixia RecGuiator, oN THE Rayyan Bruera. 


This is a large work, of five openings, each 8 metres wide, with 
a lock 35 metres long by 8 metres wide. Its object is to give control 
ower the water at the time of discharging the basin of this name. 
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This operation has, hitherto, been one of considerable difficulty and 
even of danger. The discharge, at present, takes place into, and 
across, the Rayyah Behera, on a level crossing. Once the regulator 
is completed, the difficulties of discharging this water will disappear. 
This work was practically finished in 1901, the lock gates only 
remaining to be hung, in 1902. The total estimate amounts to 
£4.26452, of which £E.17123 was expended in 1901. 


Tue Kuaratspa Froop FEEDER. 


This important work was completed in 1901, at a cost of £H.15699. 

When the flood, in the Rosetta Branch of the Nile, reaches a certain 
height, the water-supply, for the Province of Behera, is taken in by 
this channel, and the head of the Rayyah Behera is closed. This 
procedure is adopted with a view to reducing silt deposit in the canal 
in question. Previous to the construction of the present work, the 
feeder channel was closed by an earthen ‘“ Sudd,” which was annually 
cut on the arrival of the flood water. 


Maumuptyren CANAL BRIDGES. 


Three bridges upon this canal, lyme within the limits of the town 
of Alexandria, have fallen out of repair. One of these was repaired 
in 1901, at a cost of £H.3250. 


GizA PROVINCE. 


The remodelling works were briefly described in last year’s report. 
They are, all of them, for the purpose of improving the flood irrigation 
of the Province, but at the same time, each work is designed with a 
view to its utilisation, when perennial irrigation shall eventually be 
eiven to this Province. . 

A sum of £H.15949 was spent in 1901. 


TRANSFORMING THE SisA, MarsarawlA AND GaALaGin CANALS 
From “Nir” to: “Serr. ” : 


These three canals are situated in the Naliubia Province, and the 
work of transformation is being undertaken, with a view to giving 
them “ Sefi” water, upon the completion of the Nile Reservoir. — 

£13315 was spent last year. 


WipEeNING KopaBa CANAL. 


This work is that of improving navigation in one of the most 
important canals of Garbieh. £E.5376 was the cost of the widening, 
completed in 1901. 


WIDENING THE SAHEL Marxkaz CANAL In BeuERA. 


This work has been described in several previous reports. It is 
hoped that it will be completed next year, The sum expended in 1901, 
was £E.10227. 


Remopetuing MAuMupIYEH CANAL. 


This is a long and difficult task. It consists in remodelling the 
banks of the canal, and bringing them to the required uniform section ; 
also, in demarcating the boundaries of the Government land, occupied 
by this canal. £E.1199 was spent, last year, upon this work. It is 
likely to take several years to complete. 


Tue ZirTA BARRAGE. 


This, next to the Nile Reservoir works, was the most important 
project under construction, in 1901. It originally formed a portion 
of the Nile Reservoir project, but was temporarily laid aside. In 
1900, it was decided that this work was an indispensable one, and 
it was again studied. The whole design was re-cast, and one almost 
exactly similar to that of the Asyut Weir, was finally adopted. The 
main difference between the two works is that, at Asyut, stone has 
been used, while, at Zifta, brick masonry has been substituted. 

The point selected for this weir, is a few miles north of the town of 
Zifta, on the Damietta Branch of the Nile. This point is rather less 
than half-way between the Delta Barrage and the Sea. The main 
object of the work will be, to directly supply the main canals which 
irrigate the northern tracts of the Deltaic provinces, instead of as at 
present, feeding them from above the Delta Barrage. The canal 
system will thus be divided into two lengths; the southern being fed 
from above the existing Barrage, and the northern taking its water from 
above the new Zifta Weir. This work, therefore will provide a new 
and important point of supply from the river. It will also intercept 
the discharge of the Damietta Branch, due to springs and infiltration 


from adjoining lands, over a considerable portion of its length, and 
make this discharge available for irrigation. 

It is not difficult to comprehend the advantages which will result 
from the completion of this work. 

The canal systems which start at the Delta Barrage are very long, 
and traverse large areas of country. It is consequently, even with the 
most perfect system of rotations, difficult, in summer, to pass the water 
down to their northern reaches in sufficient quantity to give the lands 
dependent upon them their fair share of water. The Zifta weir will 
practically halye these long canals, and will, consequently, greatly 
facilitate the equitable distribution of the water. 

The Zifta Weir was commenced in 1901; the amount of the estimate 
being £E.480000 (including subsidiary works). This includes a lock 
for navigation. The total length, including the lock, is 378 metres, 
from bank to bank. It is designed to hold up 4:0 metres of water. 

There are 50 bays, of 5-0 metres opening, each, with abutment piers 
between each group of ten openings. 

It has already been stated that the design is practically identical with 
that of the weir at Asyut. The main difference is that, whereas in 
Asyut, the cast-iron piles which confine the whole foundation up 
and downstream are of the same length; at Zifta, the downstream piles 
are shorter, by 6°0 metres, than those on the upstream line. The lock 
is 65 metres long, by 12 metres wide. 

The credit asked for the 1901, was only £E.86000. This was for 
purchase of materials alone. Major Brown, however, found that the 
foundations were likely to be better than was anticipated, and applied 
for sanction to make a commencement of the work itself. 

A further credit was then applied for. There had been a large economy 
on the estimate for the weirs downstream of the Barrage, amounting 
to some £H.96000. The Caisse was consequently asked to permit of 
£1.44000, of this economy, being used in 1901, upon the Zifta weir. 
Permission was given and work was so vigorously pushed forward 
that, by the end of July, the foundations not only of the lock, but of a 
length of 71 metres of the weir proper, were completed. The super- 
structure was also well advanced before the arrival of the flood ; the 
lock walls and sills being raised to a height of 5 metres above bed, and 
the piers to 1°60 metres above the flood-level. The credit granted for 
1901, was £1.130000, and the expenditure £E.121059. Progress in 
1902 has been so rapid that there is every probability that the work 
will be entirely completed by the end of the current year. 

This satisfactory result is very largely due to the excellent arrange- 
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ments made by Major Brown, who has given the work muck personal 
supervision. Great credit must, however, be also given to Mr, F. Hurley, 
the Resident Engineer. 

Mr. Hurley has directed the construction of this large work in a 
most satisfactory manner. He has shown a considerable talent for 
organising and controlling labour, 


‘THe Weirs DownstrEAM OF THE DecTA BARRAGE. 


These works were practically completed in 1900, and very little 
remained to be done in 1901. 

Last year’s work, chiefly consisted in raising the crests of the weir to 
their full height, and in laying the ashlar slabs which form them. It 
was completed by the 16th of May. 

The total expenditure, in 1901, was £E.8322, but a sum of £E.2235 
was reserved, upon the estimate, for expenditure in 1902, in the con- 
struction of lock-keepers’ huts, etc., and in generally clearing up and 
levelling off the sites. 

A considerable economy has been realised upon the estimate. This 
amounted to £H.530000, whereas the expenditure was only £H.434000, 
leaving a saving of £E.96000. 

Of this £E.44000 was transferred to the Zifta Weir works, as has 
been related, and the balance, viz., £H.52000, was declared, in November 
1901, to the Commission of the Public Debt, as available for em- 
ployment upon other works. 

It is probable that the economy would have been still larger, had 
it not been that the price of Portland cement, during the period 
of construction, was abnormally high. Each barrel purchased cost 
60 P.E., whereas the present price is only 45 P.E. per barrel. As 
cement to the value of £E.100000, was purchased, it is evident that 
this high rate caused a serious increase in the cost of the work. 

These weirs have now been tested for a whole season, and have 
proved to be thoroughly sound and efficient. The ‘“afflux,” even at 
mean flood, has been scarcely perceptible. The important part which 
these weirs have played in last season’s irrigation, has been already 
alluded to, in that part of this note which relates to the river supply. 
I will only repeat here, my former remark, viz., that it is not too much 
to say that they saved the cotton crop of Lower Egypt. 

Major Brown may well feel a pride in the successful results of his 
three years’ hard work in connection with these weirs. 
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Works CARRLED OUT FROM VARIOUS SPECIAL CREDITS—= 
Vive Taste III. 


The works in Table III, which come under the head of “ Irrigation,” 
are the following :— 


£E. | Mill. 
Special Lidw Nile erédit;.. v2 “sree cies est, eee. epee eminem 
Dredging Mahmudiyeh Covials ‘j.°\dies peel, aaa LL ee 
Rosetta and Damietta Sudds.. ... ... ss ss oe «-- 12933 339 
Maintenance of Barrage Gardens., a em 763 439 
Cutting the “Sudd” in the White Nile fad ee et ORG Pou 


Total’... ss 220625 008 


Special Credits for Low Nile. 


The principal item under this head, was the cost of working the 
Afteh Pumps, and the special measures undertaken to reduce “Sharaki” 
in Upper Egypt. 

The Afteh pumps worked for 36 days, in the months of June and 
July. They raised 40,670,933 metres cube of water, at a cost of 
£1.2155, and with a mean lift of 1°83 metres. 

In addition, 1,078 tons of coal were purchased, at a cost of £E.1843, 
as a reserve. This is now on stock. Lastly, £E.970 was expended 
in the purchase of two new boilers. ee : 

In Upper Egypt, a sum, of £H.4000, was expended in the con- 
struction of banks and “Voshar’ ” round eke sahels and ghezirehs, o 
which “Sharaki” was feared. 


The Rosetta and Damietta “ Sudds.” 


These have already been described, when discussing the river supply. 


Maintenance of the Barrage Gardens. 
The item shown under this head, represents the revenue obtained 


by the sale of fruit, ete. This sum is utilised for maintenance by the 
permission of the Finance Ministry. 


The “ Sudd” in the White Nile. 


This has been already alluded to. 
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Works UNDER OrbDINARY BupaGet. 


The Barrage. 


The total expenditure, under the Budget allotment, for 1901, was 
£E.16515. 
This may be thus distributed :— 


£E. 

un OTEM RAMMED GR canst Sa ete tus Asis see are. ste ak) vee. TORU) 
Peery emesis iegriel Sect ae) Sr tase oa esd oath) eg cee. 2490 
CreGeratmmalplermiMnCet. 266 Ry OY ven kes asd eevee 0400 
EEE USE we. Ofsted i el Ail i aa ee 952 

New Works. 

Pa TUS CN Ge em ee hc ca ak vege Be han | ue 983 
re ea a a Hons ard os aes uit enysie reno apiece ore, LBLY 
eareeere Meee encom seats Ae ey SN on aks age, 2240 
in Cormmpoiil- es Meer se ts OM RORY Loh rh Oe ee 9090) 
Tetale of; 22H 6015. 


The above items may be very briefly described. The river training 
works are those undertaken with a view to bringing the river directly 
on to the two Barrages. Considerable progress has been made in this 
direction, but this work must necessarily be slow and will take several 
years yet to complete. 

The Staff charges call for no special remarks. ‘‘General maintenance” 
includes, workshops charges, masonry repairs, painting ironwork and 
dredging, ete. 

Gardens.—The total expenditure was £E.1664, of which £E.764 
was met by sale of fruit, as has been already explained. This left a 
deficit of £H.952. 

The New Works, call for little remark. The asphalt paving is to 
replace the old wooden pavement on the roadway, which was not suit- 
able to the changes of temperature. 

The model room is to contain the many models of the irrigation works 
which exist in this Department. As these are of considerable value, it 
has been thought advisable to collect them in one place, where they 
can be looked after and easily seen and studied. 

As all new works in connection with the Barrage will be shortly 
completed, a considerable saving in the annual allotment should very 
soon be realisable. Major Brown discusses this, and estimates the 
possible reduction at £E.2000 per annum, Making use of his own 
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figures for last. year, it surely ought to be more than the above. 
Eliminating new works, these figures are : 
£E. 
River’ trainitig’ 476- s:si\saveivvh., alo ees yeen ee ee UR 
Gardens maimtenance ...( ic (sss ste oe oes te Oe 


Staff Li, PS dees mh Pe) ee es Dates ae eee ea 
Maintenance tc 2 ee ME, SR IRs eae ee 


Total” vssie ee Ee aoe 


This represents an economy upon last year’s budget grant equal to 
£1.4563. It is true that he estimates the maintenance of the new 
weirs at £1.1000 per annum, but it seems possible that the maintenance 
charges for the Barrage itself can be reduced below their present figure. 


Masonry Works, New and Repaired. 


These are works, not coming under the special grants. 
The following is the detail of the expenditure :— 


LOCALITY. No. of Works. Expenditure 
£E. Mill. 

Uppersdarptic nike uite eine wee 68 16636 570 
Wawer Way Del! Fe vans Tved ede. odes 48 15129 000 
dotais nos 116 BETES! “SID 


None of these works were large, but all of them were undertaken 
with a view to improving the distribution of water. 


Earthwork executed in 1901. 


The following are the dredging totals :— 


LOCALITY. Metres cube. Cost. 

£E. 
Upper Woygitn testes crates. Ties ote 459536 16000 
ower Woyint: (' ican) as tye ae 1645116 57590 
Lotaley air. 2104652 73590 


The total cubes are rather less than those of last year. Upper Egypt 
shows a larger figure, in consequence of an increase in the dredging of 
the Ibrahimieh Canal, and in the river at Asyut. Lower Egypt, on 
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the other hand, shows a decided decrease, thanks to the large reduction, 


due to spurs, in the cubes of the Rayyah Menufiyeh. The cube of 
of earthwork, executed by hand labour, was as follows:— 


LOCALITY. Metres cube Cost. 
£E. Mill. 
oper Movpy ein a Ve 10052089 129959 . 286 
PIO CRU OV Hiei. loos we oes 12976140 236078 O00 
Hotalsinosert 44: 23028179 366037 286 


These figures call for no special remarks. 


River and Canal Protective Works. 


The following is the expenditure for 1901 :— 


sche SELES Poa LEY, See Tg 3664 
Rioxeweb ey aits Neses istic h34 SD ak ae Le adel ase 32352 
Metals tay, tect G01 6 


The expenditure, in Lower Egypt, includes planting grass on the 
slopes of the main canals, and repairs to the seawall at Abukir. 


Basin Bank Protection. 


42,924 metres of banks were revetted with stone, at a cost of 
£E.16636,094 mill. 


The total length of basins, now protected, ‘amounts to 307,155 
metres, or some 307 kilometres. 


Tut Nite Corver In 1901. 


The following are the figures, adopting, as in previous reports, the 
unit of 100 days. 


Lipper ney pte oe tkeetsdws -:. ~ 8,56 1-men: per 100 days 
URIS REG LOGS ee VG" <<: i = 
Total ... ... 8,722 men per 100 days 


Except during the very low flood season of 1899, this total is the 
lowest yet reached. 
With reference to the above, I cannot do better than reproduce here 
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the remarks which I made on this subject to Lord Cromer, which he 
has quoted in his Report for 1901.* . 

A remarkable fact is that, in 1901, no Corvée at.all was called out 
to guard the Nile Banks in Lower Egypt, north of Cairo. The 161 
men shown above were all employed in the basins of the Province of 
Giza. This gives great hope for the future, as, although the flood of 
last year was a low one, it was by no means the lowest on record and 
never before in the history of Egypt has a flood season passed, however 
low, without the Corvée of the Northern Provinces having been called 
out. The figures for Upper Egypt still remain high, this being chiefly 
due to the extent of the basin banks in that region. At the same time, 
there ought to be a regular reduction in their numbers, which is not 
yet observable. Thus in the year 1899, the total for Upper Egypt was 
only 6596. It is true that this was a year of very low flood, but those 
of 1900 and 1901 were very little higher and were certainly not in 
any way dangerous floods. The figures for these years were 11775 
and 8561, respectively, and these were assuredly higher than should 
have been the case. In this respect, the Irrigation Inspectors of Upper 
Egypt would seem to cling too closely to precedent, and to be too 
conservative. The Girga Directorate and the 5th Circle are responsible 
for by far the largest numbers. As these two irrigation charges are 
under the superintendence of Egyptian Inspectors, it would almost 
seem as if they were unable to shake off the old tradition of Egypt, 
viz.,that immense numbersof men are indispensable to the safety of the 
banks. This may be true in a year of dangerous flood, but certainly 
not in one of poor levels like that of 1901. : 

It is only fair to Upper Egypt to state that the long leneth of new 
channels and drains, account for a good deal of the labour employed 
during the flood. 

In Lower Egypt, kilometre posts have been set up along the Nile 
Banks, and registers of all dangerous points have been prepared. 

The Irrigation Service is at present studying the best means for 
abolishing the Nile Corvée, or at all events, for reducing it to a very 
large extent. Proposals will be submitted for this purpose, but it is 
certain, that any changes had best be introduced very gradually. 


Tue Waptr TuMILAT. 


Progress, in connection with the reclamation of this tract, continues 
to be very satisfactory. 


* Foreign Office Blue Book, Egypt No. 4 (1901), 
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The capital account of expenditure stands as follows :— 


Original Estimate... 
Spent i AION oe 
Spent to end of 1901 


£E. Mill. 
62 -189 

9 481 
35 109 


The main items of expenditure were the enlargement of the main 
drain (which is now complete), the suppression of 17 kilometres of the 
old Wadi Canal, and the replacement of its irrigation by new channels 


taking off the Ismailia Canal. 


A new boiler for the BBuEpS and a dredger for the main drain, have 


been ordered. 


The revenue account for 1901, stands as follows :— 


Receipts. 
Expenditure . 


Surplus 


The chief item in the receipts, is the rent of 12,327 feddans of land, 
which has produced £H.20115. This rent can not be classed as a 


high one. 


In the expenditure, the chief item is, as usual, the annual payment of 


£E.8000, to the Ministry of Public Instruction. 


Land tax = £H.5827, Staff = £H.2043 and pumping = £E.3967. 
This last item was largely affected by the high price of coal. 
The following shows a comparison between the original forecast and 


the actual Ts _ 


As ESTIMATED 


FORECAST. 
Surplus. Deficit. 
: £E £E 
Beste year. oc, ees rae ee 
BU CVCON GS. kc eae Mone es 2150 
RM AVCAE AS) toyed let ase 350 — 
Total. 350 5790 


Actual surplus. 


In place then of a net deficit of 1.5440, as was estimated, the 
actual result has given a surplus, on the first three years, of £1H.1232 
This is highly satisfactory, and reflects great credit upon Mr. Langley 
and Musa Bey Ghaleb, who control the reclamation of this area. | 
Out of this surplus, £E.1117 has been expended in the purchase 
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of 634 feddans of scattered plots of land, which it was undesirable 
that outsiders should possess. This leaves the net balance = £FE.115. 
The following shows the areas leased :— 


Years. Forecast. Actually Teased. 
LSOOR cha) Bet, bees 8,000 7,578 feddans. 
NU O DE comtecetea ve 9,000 S382. is 
iN Us baaeeiee ie eres 10,000 (2an2 | ,, 


It may be mentioned that the original forecast for 1902 was 11,000 
feddans, while the latest estimate is, that 14,040 feddans will be leased 
in that year. - 

The crops raised were good, with the exception of the cotton crop, 
which suffered from fogs. At the late agricultural show, this estate 
had eight exhibits and seven awards, including one first prize for mats, 
and a bronze medal for cotton. . 

Flour mills, worked by water, have been erected and have, already, 
proved remunerative. 


THE NILE RESERVOIRS. 


Mr. Webb, in his attached Report, has given an excellent account of 
the history of these works and of the yearly progress made since their 
commencement. I will therefore confine my present remarks to a 
brief description of last year’s work. 


The Aswan Dam. 


By the end of the year 1900, construction had been so energetically 
proceeded with that, the only foundation work remaining to be executed 
was that of the large channel on the extreme west of the dam. 

On the 21st November, 1900, as soon as the flood had subsided, the 
work of closing this branch of the river was commenced, by throwing 
a stone dam across what is known as the Mohamed Ali channel. This 
done, “ Sudds,” of stone and of sand-baes, were carried across the 
western channel, upstream and downstream of the line of the dam. 
By the Ist week of February, 1901, these were closed, and, by the 
21st of that month, the foundation pit was pumped dry. Four 12” 
centrifugal pumps were employed in unwatering the area enclosed by 
the “sudds,” but eventually one pump was found to be sufficient to 
keep down the leakage through these temporary dams. 


— 47 — 


It was hoped that-the rock, in the bed of the western channel of the 
river, would prove to be sounder than had been the case elsewhere. 
Unfortunately, this hope was not realised. The rock, here, proved to 
be as badly decomposed as in the worst points along the foundation 
trench, and excavation had to be carried down to an average depth of 
6 metres below the river bed, before solid rock was reached, while for 
a length of some 80 metres, the depth was as much as 7 metres. 

By the 17th April, the excavation was completed, and the masonry 
of the foundations was commenced. By the 17th of July, it was raised, 
throughout, to R.L. 96, or 21 metres above the bottom of the lowest 
point of the foundations of the dam. 

Throughout the rest of the structure, the masonry was so energetic- 
ally pushed forward that, by the arrival of the flood, the only lengths 
of dam submerged were in the western channel above-mentioned and 
in a part of the central channel. These portions were purposely left 
low, in order to permit of the passage of a possible high flood and in 
order to prevent the inundation of buildings and lines of railway 
required for the following season’s work. 

By the end of 1901, the masonry, throughout the line of the dam 
proper, was brought up to an average of R.L. 99, i.e., only 10 metres 
below the eventual crest-level of the structure. On the lock, also, 
excellent progress was made, so much so that, by the end of last year, 
only 6,000 metres cube of masonry remained for execution in 1902. 

Considerable improvements were carried out in the river, up and 
downstream of the navigation channel, with a view to rendering the 
passage of steamers and boats easier. In all, 25600 metres cube of 
rock were removed for this purpose in 1901. 

In order to give a free water-way to the sluices of the dam, a trench, 
5 metres wide, was excavated along the upstream face of the work, 
wherever the rock was higher than the cills of the sluices. On the 
downstream face also, considerable excavation was carried out, so as 
to improve the free discharge of the sluices, by assisting the escape of 
the water. 

60000 metres cube of rock were blasted and removed, in this 
particular work. 

The total cubes executed are as follows: 


NATURE OF WORK, Executed in 1901. Executed to end of 1901. 
Metres cube. Metres cube. 
hock exGawatlol >..." caw kept 112855 690370 
NE sOMaty ee oat Cotes Mere Loie o> e+ 236344 475812 
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By the end of last year, only 65000 metres cube of masonry 
remained for execution, and it is confidently expected that the whole 
will be completed by the end of May, 1902. 

The progress made with the ironwork was also eminently satisfac- 
tory. All the undersluices, in which cast-iron linings were decided 
upon, were erected. The cast-iron grooves and cills of 100 sluices 
were fixed, leaving only 80 sluices to be thus provided for in 1902. 

A commencement was made with the sluice-gates, and 30 of these 
were in position by the end of last year. 

In the lock, the erection of two of the large gates was commenced. 

The total value of “permanent” work completed up to the end 
of 1901, was £H.1821617. 

By the terms of the contract, the contractor receives payment in 
advance, upon “preliminary” works in general, and also upon materials, 
plant and ironwork. These advances are recovered from the payments 


bs permanent ”’ work done. A retention is also made upon 


made upon 
the work while in progress. 


Thus, the value of “permanent” work being as above 
SHOWN, VEE Aad tans Satie: avanpheeygi- erpees eee bee 1821617 
The retention equals ... ee ar eee ea se 33000 


Difference = £E.1788617 


The total payments made to the contractor, up to the end 


Ob LOURvexrm@alat: yin) Sxuel isd eee) get eeie Stas Seka 2108972 
The account then stands thus :— 
Value of permanent work (less reduction) ...... Aas 1788617 
Adyances on preliminary wats materials, plant, ain, eis 290555 
Payimentsimade for land s2onc: 0 oscn  o.. eo eee 29800 


Total... Ta, .. 8. 2108072 


As regards the above, the advances, Le. £E.290555, will all be reco- 
vered from the payments made for “ permanent” work during 1902. 

The average number of men employed, at Aswan, in 1901, was 5,347, 
of whom 756 were Europeans. 

The greatest number employed in any month, was in June last, 
when 8,552 natives and 902 Europeans were at work. 

Arrangements were made, in 1901, to demarcate the water-levels, 
which affect the villages and lands which will be inundated when the 
Reservoir is full. 

A series of monthly river discharges has been commenced at Wadi 
Halfa and at Aswan, in order to assist in the calculation of the amount 
of water available yearly, for storage in the Reservoirs. 
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The Asyut Weir. 


At the beginning of last year, the only foundation work remaining 
for execution was a short length in the middle of the river. Although 
this length was short, the work was of an exceptionally difficult nature, 
owing to being situated in the very centre of the main stream. It 
moreover necessitated very long and costly “ Sudds,” as it was found 
impossible to enclose it, except by carrying out these ‘“ Sudds” from 
the east bank. 

This necessitated the un-watering of a very large area. In fact, the 
‘““Sudded” enclosure was 134 acres in extent. The “Sudds” were 
commenced on the 28th of January, and, by the 4th of May, pumping 
was commenced, 

Fifteen 12’, one 10’, one 8”, and one 6” pump were employed on this 
work. By the 10th of May, a start was made with the foundations. 

On June the 12th, the last stone in the foundations was laid, and by 
the 30th of that month all the piers were raised above mean water-level. 

Owing to the numerous and very powerful springs, the closure of 
the last piece of foundation was a work of extreme difficulty and 
necessitated very special measures. In order to obviate any chance of 
cavities under the foundation, holes were bored at every 3 to 4 metres 
distance apart, and liquid cement poured into them. 

Some idea of the difficulties with which the Engineers at Asyut 
had to contend, may be gathered from the fact that 974 springs were 
dealt with during the construction of the foundations, 284 of which 
were encountered in the season of 1901. 

By the end of last year, the superstructure was completed, with the 
exception of a small portion of the parapet. It is expected that all 
will be completed by February, 1902. 


The Ibrahimiyeh Canal [ead and Lock. 


The diversion of the canal, for the construction of this work, was 
only commenced in the end of November 1900, but progress was so 
rapid that, by the flood, it was possible to close the diversion and to 
pass the water through the new regulator and lock. 

By the end of the year, the masonry was practically completed, the 
gates alone remaining to be supplied. 

A successful piece of river training was carried out in 1901, by which 
the deep channel of the Nile was diverted from the east bank, to the 
centre and western bank. 


nh 
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The total expenditure on the Asyut Weir, up to the end of 1901, 
has been £794446 of which £232740 was spent last year. 


Repairs To THE Putra TEMPLE. 


- 


In connection with the Reservoir, it was decided to consolidate the 
foundations of the monuments, in order to reduce to a minimum any 
risk of subsidence, when the water-level rises in the lake formed above 
the new dam. A credit of £E.22000 was asked for, and was granted 
by the Caisse in the latter months of last year. Special experts were 
brought out from England and work was commenced in November 
1901, a sum of £1.3499, being expended to the end of that year. 

Mr. Webb, in his Report, gives a detailed account of the work. I have 
myself, at different times, written a good deal on this subject, and will 
therefore confine myself to a very brief mention of this interesting 
operation. 

The method adopted for strengthening the foundation, is what is 
known as ‘“‘under-pinning,”’ i.e., introducing sound masonry, underneath 
that of the old foundations, in such manner that these last shall rest 
upon a solid base. Wherever it was feasible, the new masonry was 
carried down to the solid rock, but where, on account of the great depth 
of excavation, this was impracticable, it was everywhere brought down 
to the present “saturation” level of the sub-soil, below which level it 
is not expected that any subsidence will occur. The new masonry was, 
in all cases, laid in cement-mortar. In the colonnade, where cross walls 
existed, steel girders were introduced under each column. These girders 
were, again, embedded in masonry, and finally, cement-grout was poured 
in, to fill up the interstices. 

The following was the programme finally decided upon :— 

To “underpin” the following down to prevent saturation level 
(R.L. 97°00) :— 

(1) The Eastern colonnade. 

(2) The Western colonnade and the Temple of Nectanebo, with the 
steel girders as above-mentioned. 

(3) The Kiosk. 

(4) The Temple of Hathor. 

(5) The foundations of the gateways of Hadrian and Adelphos, 

(6) The East colonnade and room, of the entrance court of the Isis 
Temple. 

The foundations of the great Temple of Isis, were originally carried 
down to solid rock, so require no strengthening. j 
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In addition to the above, the mud buildings of the Coptic village 
uve to be removed and the terraces drained, and revetted with stone. 

By the end of the year, good progress was made. The West 
colonnade was completed and a good start was made on the East 
colonnade and Kiosk, It is expected that the work will be completed 
in June, 1902. 

Great praise is due to Dr, Ball, who was in charge of the work, 
and to Mr. Talbot, the expert brought out from England. The task 
before them was one of considerable difficulty, as the weight of 
the masonry to be supported was very great, and the depth of the 
excavation, beneath the existing foundations, was, in some instances, 
as much as 10 metres. Until this space was refilled with masonry, the 
entire mass above had to be supported upon timber shoring. To add 
to the difficulty, the stability of the superstructure was, in many places, 
very questionable. 

That this work should have been done, without displacing a single 
stone from any of the existing Temples, is a feat of which Messrs 
Talbot and Ball may well be proud. 

Once the work is completed, there can be no doubt that the Temples 
will be far safer than they ever were before. Had nothing been done 
to them, portions of them must have subsided at no distant future, 
even without any risz-in the water-levels of the river. Now, there is 
every reason to hope that they may be preserved for a long period of 
years. 

The successful cab of progress made last year, at Aswan and 
Asyut, reflects the highest credit upon the entire staff employed. It 
is, indeed, difficult to speak too highly of their work. Mr. Webb, the 
Director General of Reservoirs, controlled and. directed the entire 
operations in a most able manner. The Resident Engineers, viz., 
Mr. Fizmaurice at Aswan, and Mr. Stephens at Asyut, carried out the 
very arduous task aac to them 1 in a manner beyond praise. The 
Public Works Department suffered a heavy loss, by the departure of 
Mr. Fitzmaurice to take up the post of Engineer to the London County 
Council. Fortunately, a most efficient substitute was available in his 
first assistant, Mr. May, who has been appointed to his place. While 
mention is made of the remarkable services rendered by the Government 
Engineering Staff, an equal amount of praise must be accorded to the 
representatives of Messrs Aird and Son, viz., Mr. John Blue at Aswan, 
and Mr. McClure at Asyut. These two Be have anon 
incessantly in the interest of the Kgyptian Gov ernment, as well as of 
their own firm, and the result of the year’s operations bears the highest 
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testimony to the success of their labours. Again, Mr. Tabor, the 
representative of Messrs Rausomesand Rapier, has an equally good record 
to show for 1901, in the shape of the very excellent progress made 
with the erection of the ironwork of the Aswan dai. 

Throughout the year, Sir Benjamin Baker, the Consulting Engineer 
to the Egyptian Government for these works, has devoted much time 
to the consideration of the many problems set before him. He visited 
them, twice, during the course of 1901. Egypt owes him a considerable 
debt for the exceptional services he has rendered in connection with 
the Nile Reservoirs. 


THe IRRIGATION STAFF IN 1901. 


Yearly, in concluding my Report upon the year’s operations, | have 
to say a few words regarding the very competent staff, whose labours 
it records. 

The difficulty I find is, when everybody has worked so well, to 
express my opinion in a few words. Many names deserve mention 
which must be omitted, partly owing to want of space, and partly, 
because a selection must necessarily be, to a certain extent, invidious. 
If then the junior officers of the Department, who have worked so 
hard and so well, do not see their names mentioned, they must not 
conclude that this omission is due to any want of appreciation upon 
my part. They must be content with knowing that words of praise 
applied to their chiefs, are collectively apphed to them also. 

It has been pointed out, that the year 1901 was one of low summer 
supply and of poor flood, and that, consequently, while heavy pressure 
fell upon Lower Kgypt during the first half of the year, the position 
was reversed during the flood, and Upper Egypt in its turn bore the 
strain. 

That, in spite of the above, a cotton crop almost equal to the largest 
yet recorded should have been gathered,and that the area of “Sharaki” 
land should have been limited to a few islands and foreshores, is a 
result, with which Major Brown and Mr. Verschoyle, the I hispectors 
General of Lower and Upper Egypt, respectively, have every reason 
to be satisfied. It is to these two Officers that these satisfactory results 
are due. Hach of them had a very heavy season’s work, as, im 
addition to directing the irrigation operations, each had to supervise 
the construction of the large number of important works which have 
been briefly alluded to in the preceding pages. They were ably 
seconded by the Inspectors of Irrigation, of whom I must make special 
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mention of Messrs Clowes and Dupuis. Both these gentlemen were 
called upon, during a portion of the year, to act as Inspector General, 
in addition to carrying on the direction of their own circle. 

Mr. Langley’s health unfortunately broke down, and he was obliged 
to absent himself from Egypt during the greater part of the year. 
Mr. Molesworth acted for him. 

Mr. Williams, an officer of the Indian Irrigation Service, was 
appointed to the 3rd Circle of Irrigation, in the early months of last 
year. To take up such difficult duties as those entailed by a year of 
low Nile, without any experience of the country, or knowledge of the 
language and the people, was a high trial, but Mr. Williams came. out 
of it most successfully, and promises to be a valuable addition to the 
Egyptian Irrigation Service. 

The Egyptian Irrigation Inspectors, viz., Mahmud Bey Sidki and 
Hussein Bey Wasif, rendered excellent service in controlling the 
irrigation of their respective charges, while Ismail Bey Sirri, the 
Inspector of the Projects Circle, can show a record of progress for the 
year which it would be difficult to surpass. 

The entire subordinate staff, both European and Egyptian, well 
merits the thanks of Government, for the satisfactory results which it 


has been instrumental in obtaining 


o, in last year’s Irrigation Season. 
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Part II.—WORKS OTHER THAN IRRIGATION. 


I.—THE TOWNS AND BUILDINGS SERVICE. 


The following tables show the sums expended, by this Branch of the 
Public Works Department, in 1901. On pages 4 and 5 of this 
Report, the expenditure, as a whole, has been given. These tables 
merely explain it in further detail. The disbursements for the year 
were distributed under the following heads :— 


£E. Mill. 

(a) Ordinary Budget —... 228356 025 
(b) Special credits: oranted by. the Caisse de la Dette 183534 222 
(c) Special funds pr rovided by other Doegrne or 14311 490 
(d) Special works executed from Revenue... ... ... 10889 993 
Total... £E.437091 730 


This figure is larger than that of 1900, by £E.44709,084 mill. 
Each of the above items shows an increase. 
The details are as follows :-— 


(a) OrpinaRyY BupGeEt. 


£E. Mill. 

COeGeneralsDirection. iis i.e tta.cd eee ee eee 22591 254 
(2) -PablesBorldings: “wasn insane esas) see Ue 80064 463 
(Oy OAMO AON ake tite mech saa) fisuall oc ana Reni ate 27663 042 
(AEP rovinciel Downes oN waes once tee ose nee yee 46269 058 
(5) Seavenging and Watering Sob, Unk Hee ea 25452 000 
(6) Gas :. Sate cosa aaah owen, ute wn Meee nee 19609 441 
(7) Exbakioh Gardens oc need 2285 794 
(Oe Miscollameous: ccs aac) Ge” Git ede ge 4420 973 
Lota: ees £H.228356 025 


Or an increase, over 1900, of £H.6957,069 mill. 
IT will very briefly discuss each of the foregoing items. 


(1) General Direction. 


This calls for no special remark. The sum represents the salaries 
of the Permanent Staff, 


(2) Public Buildings. 


The following is the distribution of the charges :— 


£E. Mill. 

Rem porauyrOtaiator tive. ne ee ee ks 928 O16 
General charges. Pei ru, ee gh Seem tes Oho 54 | SAO DTA 
Materials and Plant— Say Ona TARE ee 1079 866 
Repairs and Maintenance =. sm, 72565 O10 
Potabeaa ce £4H.80064 463 


The first three items call for no special explanation. |The expendi- 
ture is slightly in increase of the previous year, but not sufficiently so 
to necessitate any detailed description of the reasons for the increase. 

The last item, viz., ‘“‘ Repairs and Maintenance” is an important one. 
In my last year’s Report, I enlarged upon the inadequacy of the funds 
available for the up-keep of existing Public Buildings. As I then 
explained, the greater portion of these buildings are of great age and 
were, moreover, badly designed and badly constructed. Mr. Perry 
shows that comparatively few buildings are of as recent date as the 
year 1890, and that the majority go back: as far as the year 1833. 

These sides buildings, he criticises as being “all defective.” There are 
no damp courses. The foundations are constructed of inferior material. 
The walls, though thick, have no bond, and the mortar is composed of 
rich lime, with very thick joints. The timbers are, as a rule, too light 
for the spans, and sanitary arrangements are most primitive. The 
majority require complete reconstruction. Any satisfactory, or lasting, 
repairs are impracticable. Money spent upon these buildings, is money 
thrown away. All that the Service can do is to patch ens up, and 
endeavour to make them last until funds can be found for oradually 
replacing them by new ones. 

In very few instances do record plans of teas old buildings exist. 
Consequently, when important work has to be done to any of em. a 
new set of plans’ has to be made. This involves a very considerable 
amount of work. . 

In 1901, four hundred and twenty-three Government buildings were 
repaired, for the sum indicated in the Table. A very large proportion 
of the money was devoted to re-roofing, 1.e¢., to replacing the defective 
old roofs by new ones. £5.2202, was spent in this direction on the 
Ras El] Tin Palace, fore 

I alluded, in last year’ 8 Report, to the repairs of the Mansur Prison, 
a portion o which failed in 1900. The causes of this failure were 

then briefly described. It is, consequently, unnecessary to do more 
than me pens the opinion which I then expressed, viz., that the officer, 1n 
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charge of the work, was much to blame for having permitted inferior 
stonesto be placed under the bases of the iron columns. 

Mr. Perry gives a detailed account of the repair operations. This 
account, which is accompanied by drawings, is very interesting and 
describes clearly the method employed. The undertaking was a bold 
one, as the prison is a four-storied building; the SE ar in each 
story, being supported by cast-iron columns, one above the other. On 
the top, is a Pofice Barrack. The inferior foundations were, in every 
case, removed and replaced by sound ones, and the columns of the lower 
story were replaced by new ones, without causing any accident, or the 
least. subsidence, in any portion of the structure. Moreover, the 
prisoners, and the Police-guard, occupied the building, as usual, 
throughout the operations. This successful result reflects much credit 
upon all those concerned in it. The total cost of these repairs was 
£11068. 

During the last few years, much has been done towards the improve- 
ment of the Public Buildings in Egypt, as is testified by the handsome 
and commodious structures now to be seen in Cairo and in many of 
the Provincial Towns. Nevertheless, much remains to be done, before 
the different administrations can be said to be properly and_ safely 
housed, and a large expenditure will have to be met before this result 
is attained. Meanwhile, the annual repairs budget must be applied to 
maintaining the existing buildings as far as the funds will allow. It 
must not be forgotten, however, that all buildings, even those of the 
best design and construction, require an annual sum for their mainte- 
nance, if they are to be preserved from decay and from falling into 
disrepair. If, as I said last year, the estimated money value of the 
existing Public Offices in Egypt, be taken into account ; the annual 
allotment for repairs falls to a percentage far below that allowed, under 
similar conditions, anywhere in Europe. 

Again, the sum in question, large as it appears to be, does not 
represent that actually available for expenditure, upon actual repairs. 


Many charges, which considerably reduce the total, have to be met 
from it. 


(3) Cairo City. 


The following are the details :— 


; £E. Mills. 
Temporary Staff ib. tah rhea te Me thin he Oe d 736 400 
Generali ehantes: 5) =e aie Mae ae ee ee Offa .sa0 
Plantand Materiales. une eee nen eats en 107 
New Works si) S34 ONBRE ae eee pate e eager OR a 
Repairs and maintenance Sand yo Bhat aeob ates w. 22033. 201 

Totals, <0. eRe e668 012 
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This total is less than that for 1900, by $E.3109,410 mill. The 
reduction is almost entirely in the item. of “Plant and Materials.” 

The above expenditure represents that of the construction and 
repair of roads, together with the up-keep of gardens, squares, avenues, 
ete. The total is utterly inadequate for the wants of the city, as the 
following figures, regarding the roads, will show :— 

The total road-surface of Cairo, is 2,803,482 square metres. Of this 
area, only 1,378,610 square metres are metalled, the balance consisting 
of earthen roads. 

By degrees, and as funds allow, the material, used for metalling, is 
being changed, and basalt is being substituted for the soft limestone 
formerly used. In 1901, 55619 square metres of limestone road were 

broken up, and replaced by basalt metalling. The total area of basalt 
‘roads now existing, is 315938 square metres, or not much more than 
one-ninth of the total road area of the city. 

The first cost of the basalt road is higher than that of the limestone 
roads, but the former wear infinitely better than the latter, and also 
produce a better surface. As a step towards improvement, 21740 square 
metres of earth-roads were macadamised, with limestone, in 1901. 
Funds did not permit of basalt being used for this purpose. Mr. Perry, 
in his Report, gives a series of tables, showing the cost of the different 
kinds of road construction and repairs. It is only by the most rigid 
economy that he is able to keep the Cairo roads in as good order, as 
he does. Sines 

The Caisse de la Dette has granted a credit of £E.20000 for laying 
down certain roads, in the native quarters, with asphalt, in 1902. If 
this is a success, it is proposed to gradually introduce this method, of 
ensuring a good road surface, throughout the city. 


Gardens and Nurseries.—These cost a total of £E.1996, excluding 
the Ezbekieh Gardens, which will be mentioned separately. 


The Ghezireh Grotto.—This place, which for many years had fallen 
into disrepair, and which formerly bore an evil reputation, has been 
taken in hand by Mr. Perry, and transformed into one of the most 
charming spots in Cairo. The gardens have been laid out with 
much taste, and enlarged considerably. The old tanks have been 
repaired and supplied with plate-glass, while water is laid on throughout 
the entire area. It is proposed to form an aquarium here, for the 
different kinds of Nile fish. This, in addition to the beauty of the 
gardens, ought to attract visitors. It will be open to the public in the 
autumn of 1902. The expenditure for 1901, was £E,2398, 


ae 
(4) Local Commissions in Provincial Towns. 


The following was the Budget expenditure for 1901 :— 
£E. Mills. 


Memporany tall alo <aee eee) AU ene Joanne Rees 616 527 
General Sines: vie Said! bebe + bite tae certs Ee a ee 769 403 
IWaterialsvariciallatntaccs a ssen ou eceeme cet Me euuanee Gann one me 49 124 
Wew \VOrKa” de. lis” aed (apast Reet Spee Ge eae 142 309 
Repairs and Maintenance... 4.0 tee) see (leer vee’ es, 44691) 699 


Total. vic sn. ale 4ab2oo es 


This exceeds the expenditure of the previous year, by £E.4498,664. 

These sums are controlled and expended by the local Committees 
of the different Provincial Towns. These Committees again, are 
controlled by a permanent Committee, which sits at Cairo, and 
examines all proposals for expenditure, exceeding a certain given small 
amount. 

The sums, at the disposal of the Committees, were chiefly devoted to 
the opening up of new streets and the filling up of hollows. The 
towns on the Suez Canal, viz., Port Said, Ismailia and Suez, together 
with the town of Mansura, are in a different category from the others. 
Those on the Canal, are exempted from the control of the aforesaid 
Permanent Committee, and the Ministry of Public Works directs their 
expenditure. The town of Mansura has a Municipality of its own, 
which possesses powers more extensive than those granted to the local 
Committees, but still strictly limited. The sum at its disposal, in 1901, 
was £1.13464, of which it expended £E.12765 during the year, chiefly 
on paving, water supply and electric lighting. In all, twenty-four 
towns have now Local Committees, including Mansura. 

Mr. Perry, reports favourably, on the whole, upon the progress 
made, but says: “ As a general rule, the Local Committees still show 
‘a tendency to prefer luxuries to necessities. It seems absurd to 
“devote a large proportion of the small permanent budget, to the 
“introduction of electric light into a town full of poisonous Birkets, 
“with no adequate water supply or drainage, and devoid of paved 
‘streets, latrines, or a well organised Scavenging Service. The Interior 
“might lay down, as a rule, that these refinements should follow and 
‘not precede the introduction of the rudiments of civilisation.” 

Concessions for electric lighting have been given for Helouan, Zifta 
and Tanta. Schemes for the lighting of Medinet El Fayum, Suez 
and Damanhour are under consideration. 

The project for Zifta and Tanta, differs from the others, inasmuch 
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as it is to be provided from a central generating plant, situated mid-way 
between these two towns, which are some 43 kilometres apart. The 
power will also be distributed, when required, for pumping and other 
industrial purposes, along the line. Electricity will be transmitted by 
means of an over-head wire. This experiment is interesting, as being 
the first instance, in Egypt, of an attempt at transmission of power, 
for a long distance. 

Works, for water supply, have been undertaken at Aswan and Kena, 
while similar projects for Kafr Zayat and Beni Suef are at present 
being studied. 

At Aswan, the water is raised from the river, and pumped into a 
reservoir, some 37 metres above low-water level in the Nile. From 
the reservoir the water is delivered, by pipes, to the town. The cost 
of the works, when completed, will be some £E.4100. 

The Kena project is practically completed and has cost £E.4101. 

The total lift, at this place, between the low water-level of the river 
and the reservoir, is just under 15 metres. The reservoir has a capacity 
of 960 metres cube, and the distance from the pump, to the reservoir, 
is a kilometre and a half. 


(5) The Scavenging and Watering of Cairo. 


The work done by this Service has been so frequently described in 
previous reports, that my present remarks will be of the briefest. 
There was no increase in the area in 1901. 61% of the total road 
surface is cleaned and watered daily, while the remaining 39% is 
cleaned and watered once in every four days. 

There were no changes in the working staff. “The total number of 
animals employed was 421., The price of fodder was abnormally high, 
in 1901 and the keep of these animals consequently cost considerably 
more than in previous years. In order to meet the deficit, thus caused, 
a transfer of money was made in 1901, from the regular Budget 
Reserve. 

An arrangement has been made, by which this entire Service, with 
its budget, was transferred to the Sanitary Department, from the Ist 
of January, 1902. It seems probable that this will result in an economy 
in working, and the change was certainly advisable, as the Sanitary 
Inspectors of Cairo, will be able to supervise this Service as well as 
their own. The work itself is one which should properly be controlled 
by the Board of Health. 

Messrs. Powell, Fitzpatrick and Badr Effendi did excellent work in 
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1901, in connection with this Service. So also did Mr. Keith, who is 


in charge of the town stables. 
(6) The Lighting of Cairo. 


Gas.—There are now 3233 lamps in the city, or an increase of 62, as 
compared with 1900. Arrangements are being made, for still further 
increasing this number in 1902. A grant of £E.2000 has been made, 
whereby 295 lamps can be added to the total. Those parts of the city, 
where lamps are most urgently required, have been selected for the 
extension. 

The expenditure for 1901, was £E.19610, as against £1.20356, 
in 1900. : 


Electric Lighting—During the year, the lamp connection was in- 
creased by 28 per cent. This increase was equivalent, at the end of 
the year, to 62500 lamps of eight candle power. The connected number 
of subscribers increased by 36 per cent. Ten kilometres of high and 
low-tension cables were laid in order to meet the demand. The high- 
tension cables are tested by the Public Works Department before 
connection. For low-tension cables, the maker’s certificate is considered 
to be sufficient. 

The year 1901, is the first, since the commencement of the con- 
cession, in which no break-down took place in the current supply. 

The Khedivial Opera House has a separate generating plant of its 
own. This is worked by a European firm, and supervised by the 
Public Works Department. 

Monsieur Jacot, the Government Electric Engineer, has rendered 
excellent service in controlling the different concessions and in exa- 
mining and studying the different projects submitted. His work is 
very heavy, as it includes the Cairo Tramways and Telephones, as 
well as the electric lighting of the city. Further, all projects for 
Provincial Towns are submitted to him for study. 


(7) The Ezbekieh Gardens. 

The receipts were £H.1135 in 1901, while the expenditure, incl uding 
water and gas lighting, was £E. 2244, A deficit of £E.1109 conse- 
quently resulted. Mr. Perry attributes the falling off in the receipts 
to the fact, that the garden summer theatre was stosbe for some time 
for repairs , and also to certain difficulties connected with obtaining the 
services of the Egyptian Military Bands, 
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(S) Miscellaneous Expenditure. 


This is composed of a number of small items and calls for no special 
mention. 


(() Expennirurr Unper Spectan Creprrs, PRovIDED 
BY THE CAISSE DE LA-Drtre 


The following is the general distribution :— 


£E. Mill. 

Whe sCairo WCourhor Appeal 655 <n ssa. asin -nen Lads ote 109 
wlexandriar lobacee Store... 0.4 cee. wo. Eee os 1774 470 
Cairo Arab Museum and Library.. See nk ere 10566 555 
Cairo Egyptological Museum... ...0 0.0... eee ee 24253 128 
Sundry ve Public Buildings. pat | cel (Ghee thst 4 119299..-61.5 
Cairo, storm-water drainage Boss he a pF ae Sone 17673 250 
Road at Rod El Farag... . Uden Cte ees 1622 441 
Repair to ancient Arab monuments... ws. vs eee 3171 654 
otal. 4 hove tee wea WSS D e222, 


The last item, although inscribed in the Budget of the Public Works 
Ministry, concerns expenditure which is only indirectly controlled by 
that Administration. The details of this expenditure are directed by 
a special Committee, which publishes its own annual report, upon each 
year’s operations. 


Tue Carro AppeaAL Court AND Prison. 


This building is now complete and has been occupied by the Ministry 
of Justice for some time. The total cost has been £1.109000, and 
the expenditure, in the above table, refers to fittings, furniture, ete. 
The new Court is a handsome and roomy structure, with a prison for 
300 prisoners attached. It is excellently situated, close to the offices of 
the Governor of Cairo, but, unfortunately, is in far too close proximity 
to a mass of unsightly houses. It will be necessary, some day, when 
funds permit, to buy up these buildings, and to form an open space 


around these courts. 
ALEXANDRIA TOBACCO STORE. 


This is an addittion to the existing stores, which have proved insuf- 
ficient. The area, covered by the new Rte is 4000 square metres. 
The roof, flooring and columns are built of “* Béton Armé.” Work was 
begun in September, 1901, and should be completed by March, 1902. 
The total estimated cost is £E.12500. 
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Tur Aras Museum and Liprary (Carro). 


LEATOI8 has been spent upon this building up to date. It is 
rapidly approaching completion, and it is expected that the transfer of 
the collections can take place in 1902. “ Béton Armé” has been 
employed in the floors and lintels. It is a very handsome structure 
with striking fagades. The style of the architecture is Saracenic. The 
total estimated cost is £E.50000. 


Tur EeyrrotoagicAL Musktum (Catro). 


This building is practically completed, and has been handed over to 
the Museum Authorities. At the time of writing, the transfer of the 
collection, from the Giza Museum, has been very nearly accomplished. 
Little work now remains to be done, beyond the completion of the 
enclosure wall and railing ; the houses for the staff and stores, work- 
shops, ete. 

The total estimate is £E.218953, of which £E.198395 has been 
spent up to date. 

It is proposed to open this Museum to the public, in November, 1902. 
The lighting arrangements have givena considerable amount of trouble, 
not from the usual cause, viz., want of light, but from the reverse. It 
has been found necessary to close a considerable number of the windows 
in the upper story, and experiments are in progress for reducing the 
area of the top-lights. 


SunpDRY New Pusuic BuILpines. 


The list of these is a very long one, and [ will merely allude briefly 
to the more important buildings. 


The Cairo Geological Museum. 
This has been taken over, and completed, at a total cost of £1.4160. 
The Lady Cromer’ Memorial Foundling Hospital. 
This has also been completed, at a cost of £E.2500. 
Customs Sheds (Alexandria). 


"hese consist of ten large sheds, on the Quays, covering a space of 
a wal ms r e o 
9166 square metres. They are for the purpose of protecting the 


marchandise, when landed from the ships, from the weather. These 
sheds are constructed entirely of iron, upon a concrete foundation. In 
two instances, piles were used in the foundation. Their estimated cost 
is £E.16056, of which £E.14895 was expended 1901. 


The Port Said Gouvernorat. 


- The west wing of this building was completed in 1900. The central 
block and the east wing, are now under construction. Good progress 
was made in 1901, and the masonry, at the end of the year, was well 
above ground. The estimate amounts to £E.13000, of which 
£H.2411, represents the expenditure for 1901. 


Cairo Central Fire Station. 


This station is to contain five fire-engines, with barracks for the fire- 
men, and stabling for twelve horses. The total estimate amounts to 
£E.2500. | 

Unfortunately, the foundations have turned out to-be extremely bad. 
The soil here consists of rubbish and debris, to a considerable depth, 
and the site is seamed with a net-work of old sewers. It has been 
decided to apply the “Béton Armé” system here. The delay was 
unavoidable, but the progress for the year was, in consequence, but 
small, and only involved an expenditure of £E.1096. 


Cairo Post Office (Annex). 
This was completed in 1901, at a cost of £H.12297, 
Port Said Post Office. 


Good progress has been made. £14827 was spent in 1901, out of 
a total estimated cost of £H.25000. 


School of Law (Cairo). 


Here also, the foundations have turned out to be bad. This is the 
case with many of the public buildings of Cairo, Special precautions 
were consequently required and delay was thus caused. Work will, 
however, be pushed on rapidly in 1902. This School, which will 
accommodate over 100 pupils, is estimated to cost £1.22100. £E.1560 


was spent in 1901. 
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Cairo Girls’ School. 


Owing to the same cause as above, viz., bad foundations, work was 
not commenced in 1901, It will be begun in 1902. 


Shebin-el-Kom, Summary Tribunal. 


This was commenced in 1991 and will be completed in the current 
year. The cost, up to date, has been £E.3019. 


Agricultural College (Cairo). 


Good progress was made in 1901, and it is hoped that the buildings 
will be completed in 1902. The estimated cost is £H.17953. At this 
site also, much trouble was experienced with the foundations. 


The Mubtadian and Dar El-Ulum Schools (Cairo). 


These works were completed in 1901. The expenditure for the 


year, being £1.6000. 


Government Printing Press (Cairo). 


This work is now completed, at a total cost of £E.15128, of which, 
£1.7000 represents the expenditure for 1901. The old building has 
been entirely reconstructed, with the result, that handsome and 
serviceable offices, lighted throughout by electricity, have replaced the 
former very defective ones. A house for the Director has also been 
built. 

“Béton Armé” was largely used in this construction. This work 
was controlled by the Engineers of the Public Works Department, but 
much of the credit must be given to M. Chélu Bey, the Director of 
the Printing Offices. He has personally supervised most of the works, 
and it is largely due to his energy that they have been carried out so 
cheaply and so well. 


The Cairo Zoological Gardens. 


ial as 3 
Two new lion-houses were constructed, at a cost of £E.4329. The 
, yey a) ny a g) ava TOS é Oy G . 
Director’s house was enlarged and the elephant stables completed, for 
an expenditure of £E.1700. 
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The Bulac Town Stables (Cairo). 


These buildings are designed to take the place of the stables and 
offices, which were handed over to the Army of Occupation, when the 
arrangements in connection with the land for the Egyptological 
Museum were made. 

The sanctioned design and estimate allowed for eleven sets of 
stables. These were to cost £E.10000. 

It is regrettable to have to state, that the estimate, as prepared by 
the Building Department, was far from accurate, and contained many 
omissions. The result has been, that only seven sets of stables have 
been completed, while £E.9000 of the total credit, has been expended! 
Consequently, the service is short of its requirements, by four sets of 
stables, and, at the same time, has only at its disposal a credit of 
£1.1000, with which to build them ! Lengthy explanations have been 
made to me of the reasons for this fiasco. I cannot consider any of 
them to be satisfactory,and the result is not creditable to any of those 
concerned. 


In addition to the buildings mentioned above, many smaller works 
(chiefly in the Provinces) such as Police Barracks, Government Offices, 
etc., etc., were in progress during the year just past. 

The sum, given in the table, includes the expenditure controlled by 
the Prisons and Sanitary Departments. The latter Service entirely 
supervises its own works, by its own special Engineers. In the case 
of the Prisons, however, the Public Works Engineers still exercise a 
certain amount of superintendence. Mr. Perry criticises this arrange- 
ment, and suggests, that, in order to get rid of the present dual 
control, which at times produces friction, it would be better that the 
Prisons Department should follow the system adopted by the Sanitary 
and Quarantine Services, and entirely control its own constructions, by 
means of its own Engineers, merely submitting the designs to the 
Public Works Department for check and approval. 

I agree with Mr. Perry. 


“ Béton Armé.” 


Before leaving the subject of buildings, I would wish to draw atten- 
tion to an interesting note presented by Mr. Perry, in his attached 
Report, upon the employment of the above system, in Keypt. 

He shows how largely it has been used, and the economy, as well as 
the efficiency, which has resulted from its application to our buildings. 


oO 
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This is more particularly the case, where, as in Cairo, the foundations 
are bad, and buildings of great weight have to be founded upon a 
mass of debris and refuse, the accumulation of centuries, which covers 
the solid soil, to a depth of many metres. 


Tur Carro Strorm-WaATER DRAINAGE. 


This is described in much detail, by Mr. Perry, in his accompanying 
Report. 

Work was commenced on the 8th June, 1901, and completed by the 
29th of November of the same year. 

The total length of drain is 8,055 metres. 


Of this :— 
2837 metres are masonry sewers. 
880 A conerete pipes. 
3610 P stone-ware pipes. 
728 é junction pipes. 


8055 metres. 
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135 gullies, 187 man-holes, 3 syphons, and a masonry out-fall sluice 
were erected. The work was carried out under high pressure, owing 
to the necessity of completing it before the period of annual storms. 
Moreover, in the native quarters of the town, the narrow width of the 
streets greatly increased the difficulties of working. Many of these 
streets are only from 4 to 6 metres wide, and the excavation trench 
descended, in places, to 5°5 metres below the road-level. It is easy to 
comprehend that work, under such conditions, was both difficult ‘and 
dangerous. Most of the adjacent houses had to be shored up by 
heavy timbering, their foundations, as a rule, being extremely shallow. 
The earthwork, also, was very expensive, as it had to be carried, in 
baskets, along a narrow bank, on either side. Lastly, the infiltration 
water gave much trouble. Much of the work was executed, at night, 
and by lamp light. The Tramway service was not interrupted for 
even a day. 

The total expenditure was, as given in the Table 8, but this does not 
include all charges. It is expected, however, that a total of some 
£E.21000 will be sufficient, which is considerably less than the credit 
allowed. The rainfall, in the winter of 1901-1902, was not very heavy, 
and therefore these works were not fully tested. It was, however 
sufficient, to prove that the drains functioned excellently. The elf 
ran quickly off the streets and was discharged into the old canal at 


Kasr El-Nil. 
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The execution of these works was entirely supervised by Mr. Reboul, 
the Director of the Cairo Tanzim Service. Very great credit is due to 
him for his energy and untiring labour, without which, completion 
could never have been secured in such a short period of time. 


Rop-Ex-FaraGg Roap. 


This expenditure represents a portion of that required for carrying 
a metalled road down to the new grain stores and quays, situated at 
Rod-el-Farag, north of Cairo. A large number of river boats now 
discharge their cargoes at this place, and it was indispensable to provide 
them with a good cart road, by which produce could be transported to 
the City and Railway. An arrangement has been made with the 
Tramway Company, by which the latter will run a branch of their 
system to these quays. The estimated cost of this road is £E.5390. 
It will be completed in 1902. 


(c) SpectaL Funps Provipep By OTHER DEPARTMENTS. 


The list of works carried out, under this head, isa long one. Thirty 
works, most of them small, were completed for the expenditure given 
in the table, on page 54 of this Report, viz., £H.14311,490 mill. Space 
does not permit of my describing them all here, and they are all detailed 
in Mr. Perry’s tables. 4 will then only mention those works costing 
more than £E.1000, i.e., six in all. 


These works were :— 


£4. Mill. 
Coastguard sheds at Alexandria (Finance Ministry) i. 212002000 
Pipes : at Bulae Dacrur station (Railway apenastste asLOH) 2 1395. 542 
Bulac Printing Office (Finance Ministry) . PO ie en pene, Ws) 
Tanks, Gezir eh Aquarium (Finance Ministry) . 1005 573 
Beni-Suef Offices and Police Barracks (Interior Ministry), 1779 = 805 
Iron railing, Gezireh Garden (Finance Ministry)... 1378 276 


None of the above call for any special description. 


(d) SPECIAL WorkKS EXECUTED FROM ORDINARY BUDGET. 


tL 8ES, Mill: 

Ee yr a ee dns fren teen hed! ons 4495 O77 
Neabenance works ob ses fh cetacean eae alae are 6351 216 
eowminneial=-Wownsaieeelt.. 10S en cag RIAA oe 29 112 
De ees CREA 7 oo a ee 14 588 
{Nowell 5% Goh whee ced brell Dorel ie 


None of these items call for any special remark. 


ae Gee ae 
Toe Drawina OFFICE. 


43 projects, estimated to cost £1.268396, were prepared in 1901. 
1,080 plans were issued. 

20,533 copies of drawings were issued to contractors, to works, and 
to different Services. From the Ist of January, 1902, a change has 
been made, whereby the Chief drawing Office has been decentralised ; 
only a portion of the work remaining under the direction of the Chief 
Architect, the rest being distributed, with the necessary staff, to the 
charge of the Officers who actually control the construction of the 
buildings. This change, ¢/ properly carried out, will undoubtedly lead 
to an economy of time, in correspondence, and in preparation of the 
projects. 


Tue Cairo Evectric TRAMWAYS. 


The record, for 1901, is a satisfactory one. 

No new lines were made. 

The mean daily number of passengers carried, has increased from 
38811 in 1900, to 40315 in 1901. This last figure represents rather 
over 7 per cent of the total population of Cairo. 


Metres - 
The total length of existing single line... ...0 1... 2... 14,944 
. * double lite " <.. (i, ss cue 
Total 7.5 ack es amen 


The rolling stock consists of 94 motor cars and 59 trailers. 

An overhead bridge is in course of construction upon the Pyramid 
road at the point where the Tramway line crosses the Government 
Railway. 


Tue Caro TELEPHONES. 


Up to last year, overhead wires, with an earth-return system, existed 
throughout Cairo. 

With the introduction of through telephonic communication between 

Abeenig 1, Ay 1 THe a) QQ pry 7 

Alexandria and Cairo, it was found necessary to introduce underground 
cables, with metallic currents. A new license was consequently 
a . aN ererpane », , “ee : i 
granted, by the Government, to the Company, authorising them to 
make this change. The Government reserves to itself the right of 
withdrawing this license at any moment. In streets containing more 
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than one cable, these must be laid in solid cement conduits. Single 
cables may be laid without pipes, if steel-armoured, 


Tue Henuan Water-Works. 


£H. Mill. 

The receipts for 1901 were... a ose 3486 © 260 
Memes COmaNUNG ace Gr 45.0 oS ve ase) sce, 2130 000 
Gross-Prolith v.05 wee sey cea 356; 260 


The whole town is now supplied directly from the mains. 

253,883 metres cube of water were supplied by the pumps, in 1901, 
of which, 147,885 metres cube were taken by private individuals, and 
the balance by the Government Services. 


GHIZEH AND GHEZIREH Wa'TER-WoRKS. 


£E. Mill. 

Mommbatcoripteror 100 Pas. Me sl ee Visas, 1098 1 848 
Sere Pendihbetia fie Be, | Qadtiews toss. )3t > 6010 3980 
Gross profit. .\.54:.. £81087 363 


Out of the above expenditure, £H.1420,520 mill. represents the cost 
of a 64 H.P. oil engine, required for the workshops, and 1,600 metres 
of pipe laid down in the Pyramid road. 

All buildings were repaired and wood-work painted. 

£H.500 were allowed for the partial water supply of the town of 
Giza. Of this £1.410 was expended. 1,418 metres of pipe were laid 
and a standard erected for the sale of water. 


THE STAFF IN 1901. 


It will be seen, from the foregoing pages, that this Serviee can 
show a good record of work for the year under discussion. 

Mr. Perry has, as usual, directed it ably, and has worked hard at a 
very difficult task. Unfortunately, his health broke down durmg the 
latter quarter of the year,and he was obliged to take leave of absence. 
Mr. Sayyed Bey Choucry acted for him. 

Messrs. Clifton and Hewat, the Chief Inspectors of Buildings, had 

a heavy season’s work. They were yw, sell seconded by their subordi- 
nates, among whom I wish speciale to mention Messrs. Pastour, 
Ehrlich, Wiaigen and de Cosson. 

Mr. Chapman also did good service, 
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I have already alluded to Mr. Reboul’s excellent work, and I wish to 
place on record, the name of Mr. H. Curtis, of Giza, who has, as always, 
done first-class work. 

Mr. Manescaleo Bey, the Chief Architect, has, as I have shown, 
prepared a large number of important projects. 


Il—THE SURVEY DEPARTMENT. 


Captain Lyons’ Report of the work done last year, by this Service, 
isa very full one, and contains much interesting detail. It is an ex- 
cellent record and, of itself, is a proof of Captain Lyons’ powers of 
administration. The range of his work is a wide one, and one that is 
yearly increasing in extent and importance. He has been most ably 
seconded by his small staff of highly-trained experts. 

The Report in question contains much technical detail. I will 
briefly allude to those portions of it which seem to me to give the best 
_ general idea of the year’s work. 

The Survey Department is now divided into six separate Branches:— 

(1) The Land Survey, including the Trigonometrical, Revenue and 
Topographical branches. 

(IL) The Mapping Department, for the preparation and reproduction 
of maps and plans. 

(IIL) The Observatory. 

(LV) The Meteorological Department. 

(V) The Geological Survey. 

(VI) The Service for analysing and testing of materials. 


THe Lanp SuRVEY. 


Captain Lyons, for the first time, in his Report, gives a description 
of the methods employed in making this Survey. Previously to 1901, 
his note consisted merely of a record of work done, as it was not pos- 
sible to form an accurate estimate of the actual cost of the work. In 
accordance with the Khedivial Decree of the 10th of May 1899, the 
Ministry of Finance requires that the survey of two entire Provinces 
shall be completed annually, and be ready for the work of reassessing the 
land-tax, by, at latest, midsummer of each year. 

To effect this, not only must the maps be printed, but the land re- 
gisters must be completed for an area of from 600000, to 700000 fed- 


dans, yearly. Unless every village, in the Provinces in question, can 
be reassessed before the end of the year, the imposition of the new rate 
of tax, for the whole Province, must be postponed for another year. 
It is easy to understand that this means a great press of work during 
those months when field work is possible. I leave Captain Lyons to 
describe the difficulties which arise, and will merely point out that one 
of the chief ones is the propensity of the villagers to remove survey- 
points. This practice frequently involves the triangulation of large 
areas, a second time. Another source of trouble is the incorrect method 
in force among the Egyptian village measurers, for calculating areas. 
Captain Lyons shows that, according to the methods practiced by the 
“Messahin,” the area of a given equilateral triangle, works out to be 
12°5 per cent larger than it should be, while in the case of a paral- 
lelogram, with an angle of 45°, the error is as much as 41 per cent in 
excess. This explains the large area which, by the new survey, has to 
be relieved of taxation, as being non-existent. A class of young 
Egyptian surveyors has been formed, and turns out some 90 men per 
annum. Only a small proportion of them, however, continue in the 
Survey Department, as they find it easy to obtain work elsewhere. 

The approximate cost of survey per square kilometre works out as 
follows :— 


£E. Mill. 
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Total... ... LEB 994 per square kilometre. 


Captain Lyons hopes that this figure may, in future, be capable of 
reduction, but on the other hand, the cost of the Inspector’s pay, instru- 
ments, materials and computation are not included in it. 

The following is a very brief account of last year’s work. — 


TRIANGULATION. 


The major triangulation of the Provinces of Dakhaliyeh and Kalubia 
was completed. The minor triangulation will be ready early in 1902. 
A base of verification was measured near Sherbin, in the north. 
Major triangulation was commenced in the Provinces of Kena and 
Girga. 
The computation of the work done the year before, in the Fayum, 
. was completed in 1901, 


Woes 
Tae REVENUE SUREEY. 


This was in progress, last year, in the Provinces of Menufia and the 
Fayum. About two-thirds of the area were completed. The detail 
survey of Gharbia and Ghiza was finished, and the reassessment of the 
land-tax completed by the end of the year. ; 

The total area surveyed, between the beginning of 1900 and the 
beginning of 1902, was 1,107,276 feddans. Mr. Humphreys, who is 
in direct charge of this portion of the work, has done excellent service. 
His Inspectors have, under his tuition, improved both the quality and 
the rate of their work. 

The mean cost of this work is as follows :— 
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And the number of days required for each of the above averages 5} 
for the same area. 

Captain Lyons’ tables show how very largely the small holdings 
preponderate in Egypt. In the villages of which he gives a record, 
with the exception of Burillos and Sherbin, the proportion of holdings, 
of more than 5 feddans, is not more than from 2 to 5 per cent of the 
whole. 


Tue TopoGRAPHICAL SURVEY. 


The progress, so far, has been small, but a commencement has been 
made with the preparation of topographical maps for the Irrigation and 
other Government Departments. The work chiefly consists in revision 
of the plane-table survey of the Delta Provinces, made between the 
years 1892 and 1897. Mr. Dowson, with six young Egyptians, is 
charged with this work and, by the end of the year, 34 sheets, each 
covering an area of 25 square kilometres, had been revised and produced. 


THe Mapping DEPARTMENT. 


This Office is under the direction of Messrs. Wiltshire and Hansard, 
the latter of whom replaced the late Ravon Bey, when he was attacked 
with the illness which eventually caused his death, in 1902. 

The staff consists of 17 Europeans and 54 Egyptians. 

Captain Lyons remarks that it is almost impossible to procure either 


good lithographic draughtsmen, engravers, or head-printers, among the | 
Ligyptians, 
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The number of maps produced during the year was 1155, and of 
plans 175. 

81809 copies of maps, and 111000 copies of plans were produced. 

Interesting figures regarding the cost of production are given in 


Captain Leven’ Report, 


THe Catro OpseRvATORY AND MereoroLoGicaAL DEPARTMENT. 


_ This Observatory is still situated at Abbassiyeh, until the new 
building, at Heluan, to which it is to be transferred, is ready. This 
establishment, sides the direction of Mr. Wade, witb Mansur Bey 
Sidky as assistant, has worked, in 1901, on the lines of the new orga- 
nisation introduced in the year previous. 

The magnetic observations at Heluan have been recommenced. A 
complete set is now taken weekly. 

Observations in atmospheric electricity are now made regularly. 
This Observatory is now equipped to register, automatically, all mete- 
orological elements as well as earth tremors. 

The Standard Sidereal clock was sent to London, in 1901, for clean- 
ing, and to be fitted with electric contacts. 

Time-signals are now transmitted daily to Port-Said, Alexandria, 
Cairo (Citadel) and Wadi Halfa. 

The observations for the year 1900, are now in the press, and will 
shortly be published. 

The following meteorological stations, were equipped, during 1901, 
in Egypt and the Sudan. They were all visited by Mansur Bey Sidki, 
who verified the instruments and equipped some new stations. : 

The stations in Egypt are:— | 

Cairo, Alexandria, Port-Said, Barrage, Beni- Suef, Asyut and Aswan. 

In the Sudan, they are the following! — 

Wadi Halfa, Berbér, Khartoum, FE] Bipe (White Nile), Wad Medani 
(Blue Nile) and Suakin. 

In addition, rainfall is registered at Fashoda, on the White Nile, at 
Rosaires, on the Blue Nile, and at Kassala. 

Lastly, a station has been equipped at Adis Ababa, in Abyssinia. 

Telegraphic weather reports are sent daily from each of the above, 
except from Adis Ababa, and from the stations where rainfall alone is 
registered. 

The daily wires from Beirut have been discontinued, owing to the 
irregularities of the Turkish Telegraph Administration, and to the very 
heavy cost. 


ie’ tae 


Daily weather telegrams will shortly be exchanged between Alexan- 
dria and Cyprus, the Eastern Telegraph Company having kindly 
consented to despatch them free of charge. Captain Lyons states 
that the most difficult element to forecast in Egypt, is rain. Further, 
that a study of the daily weather-reports shows that changes in the 
meteorological conditions over the Mediterranean, rarely make them- 
selves felt beyond Aswan, and that the meteorology of the Soudan may 
be worked out inlependently of that of Egypt proper. 


THE GEOLOGICAL SURVEY. 


This is under the direction of Messrs Barron, Beadnell and Hume. 

The two former were employed in the Fayum, and on the survey of 
the 2nd Cataract, while Mr Hume had charge of the transfer of the 
collection to the new geological museum. The work in the Fayum 
resulted in finds of the highest scientific interest. 

In the spring of 1901, Mr. Beadnell, in company with Dr. Anderson 
of the British Museum, discovered fossil remains of a rich and, for the 
most part, totally new Fauna from the Upper Eocene Strata. In 
November of last year, he continued work, and found a magnificent 
series of fossil animals, in good condition. These have all been trans- 
ported to the Cairo museum where they will be examined and described. 

The following reports of the Geological Survey were published in 
1901:— 

The Oases of Kharga, Dakhla and Farafra. 

The following are in the Press :— 

The Geology of the Bahria Oasis. 

‘ 5  Hastern Desert. 
re » » Abu, Roash. 
35 »  Kurkur Oasis. 

Also a report upon the Building Stones of Cairo. 

Reports on the Sinai Peninsula, the Fayum and the Nile Valley are 
in course of preparation. 


Tae CuemicaAL LABORATORY. 


A great deal of work was done in 1901, under the direction of 
Mr. Lucas. 

342 analyses were made, comprising ores, building stones, materials, 
soils, water and miscellaneous. 

By the end of the year, standard measures of length and weight 


were placed in a room at Giza, which will be fitted up for the verifica- 
tion of any weights and measures sent there for the purpose. 

A stone crushing machine has been ordered, so that any tests required 
by the Public Works Department may be carried out. 

The computing Office is under the direction of Mr. Craig. His work 
has been very heavy, and it is difficult to speak too highly of the servi- 
ces which he has rendered in this connection. 

The following is the expenditure for 1901. 
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Of this, a sum of £E.20173 is provided by the Ministry of Finance, 
for the revenue survey. The balance is met from the Public Works 


Budget. 


IIl—THE TECHNICAL SERVICE. 


Mohamed Bey Anis, the head of this branch of the service, has, as 
always, controlled it in a very competent manner and maintained his 
high reputation as an Administrator. 

The expenditure for 1901, excluding the Arsenal, was as follows:— 
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This does not really represent the cost of the steamers. The actual 
sum, expended in 1901, was £E.6703,285 mill. The difference, Le., 
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£5.2014,138 mill., was found from the profits realised by work done 
inthe Arsenal. The cost of coal, alone, came to $E.2677. 

The three items of staff and general expenditure call for no special 
remarks, The totals follow very closely those of previous years, 


Tue GOVERNMENT ARSENAL. 


This institution is entirely self-supporting. The expenditure for 
1901, is thus distributed :— 


£E. Mill. 

Work done for Public Works Department ... 0... «.. 24278 000 
+ = — other Government services js. urs ae 3313 000 
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Totalu: «2! «e LEO 000 


The main items in the charge against the Public works services, 


~ 


were for steel and iron work. 4516°5 tons of steel pipes were supplied 
at a cost of £E.8131. 
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The balance was for miscellaneous works, including the construction 
of one house-boat, and five rowing-boats. 

The rate of steel work in 1901 was $E.15°7 per ton, as against 
£1.17°6 in 1900. 

This reduction is partly due to the reduced price of iron and coal, 
but also to the introduction of new labour-saving machinery into the 
workshops. 

The following were erected in the shops in 1901 :— 

An hydraulic rivetter, with accumulator and pump. 

A steam shearing and punching machine. 

An angle-iron bending machine. 

A twist-drill grinder and a double-roller girder over-head crane. 

The above cost £E.1909, but it is calculated that the economics 
realised from the introduction of this machinery will very shortly 
pay for their first cost. Already, this new machinery has reduced the 
rate of labour from £K.2,48 mill. per ton, to £E.2,03 mill. 

The value of materials purchased, in 1901, was $E.18137. 

Of this, Europe supplied goods to the value of £E.5074, The 
balance was bought locally. 


Labour cost £E.4907, exclusive of the foundry. This has a separate 
account in which labour figures at £E.1284 

Mr. H. Curtis has, for years, held charge of this establishment. It 
is difficult to praise his work too highly. It is in great measure due to 
his capable direction that the Government Arsenal is worked at a profit 
instead of at a loss. 


THE SERVICE FOR THE REGISTRATION AND SUPERVISION 
OF STEAM ENGINES. 


The effect of the new law for the above, has ben very satisfactory. 
[t has removed most of the former difficulties and has enabled the 
service to work independently, and without being obliged, as was 
formerly the case, to take legal opinion at almost every step. 

The demands for steam-engine licences in 1901, was 323, as against 
153, the year before. - Proprietors are now obl ae to report their 
Engines, if unlicenced, within a period of 60 nee from the date of 
issue of she new eoulatend, 

43 licences remained for consideration, at the end of 1900. 86 more 
were received through the Mudirias, making, with the figures first 
mentioned, a total of 402 for consideration in 1901. Of these, 336 
were granted, pending their passing the necessary tests ; 66 being held 
over for further examination. 

235 engines were satisfactorily tested during the year, at the request 
of their proprietors. 

Up to the 20th November, 1900, the date on which the new law came 
into force, only 614 engines were registered and in order, in accordance 
with the regulations. Since then, 20 more have been added, by the 
advice of the lawyers. These with the 235 engines, above mentioned, 
as having passed their tests, make a total of 869 duly licenced 
establishments. 

Inspections of 661 engines were made in 1901. The Government 
now pays the cost of the first visit. If any more are necessary, the 
proprietor has to pay the charges. The steam-engine Inspectors have 
now been given limited Police powers, and have now the right to 
appear before the Courts and give evidence. 

Since the issue of the Decree of 1900, 28 engine proprietors have 
been prosecuted in the native Courts, and 8 in ne mixed Courts. 

In the former, 8 were sentenced to stop working; 5 were fined, and 
15 cases are still undecided. In the latter, 4 engines were stopped, one 
proprietor was acquitted, and 3 cases are still before the Courts. 


Altogether, the state of things in much more satisfactory than in 
former days, when the old law was in force. 

One boiler explosion occurred in 1901, fortunately without loss of 
life. The engine was an unlicenced one and it was found that the 
boiler had not been worked for 10 years! Also, that on the night of 
the accident, the driver left his fires well-lighted, and went to sleep ! 

The only other accident was at a European factory. A steam-pipe 
burst and killed three men. Three were sleeping on the top of the 
boiler and were all scalded to death. 

A great deal of extra work has been thrown upon the supervising 
staff of late, and it has been found necessary to add two Assistant 
Ingimeers. 

23 licences were granted for fixed engines for irrigation purposes. 
These with the 766 previously licenced, makes a total of 789. The 
fees received for these, in 1901 amounted to £1182. 

Anis Bey speaks very highly of the work done by Mr. Crawley, the 
Director of the steam-engine service. I can Cordially endorse his words 
of praise. 


Quarries. 
At the end of 1900, 638 quarries were licenced. In 1901, 37 more 
licences were granted, bringmg the number up to 675. 48 licences 


were cancelled, so that, at the end of 1901, the number stands at 627. 
The fees realised in 1901 amounted to £E.617.550 mill. 


Tuer CENTRAL STORES. 


Value of materials and instruments purchased or made in 1901, 
amounted to £K.1227,169 mill. 
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Furniture was made and purchased to the value of £1.346,684 mill. 
and repairs to instruments cost £K.408,813 mill. 
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The value of stores delivered, was £1K.1977, of which the irrigation 
service took £E.786. 
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1V._THE MUSEUM AND ANTIQUITIES DEPARTMENT. 


It gives me much pleasure to record the steady progress which has 
taken place in the working of all branches of this Department, thanks 
to the energy and great power of administration possessed by the 
Director General, Monsieur Maspero. The change has been remarkable, 
and the improvement, as regards the whole of this service, has been 
very evident. 

Monsieur Maspero has presented a long Note of the work done 
last year. This Note I have attached to my present report. It. is 
full of detail, and [ can recommend it to all persons interested in 
Egyptology. 

I will very briefly touch upon the main points which it contains. 
Thanks to a special credit of £E.578, granted by the Ministry of 
Finance, the Inspectors are now able to travel in the provinces more 
or less continually. The monuments are, consequently, far more 
regularly inspected than used to be the case. 

Unfortunately, a steady deterioration is reported in many of the 
older monuments, more especially in the temples of Abydos, Luxor, 
Gournah and Edfu. This is largely due to natural causes, such as the 
decay caused by exposure to the weather. It has, however, according 
to Monsieur Maspero, been assisted by the removal of the earth which 
used to cover the structures. In such instances, repairs ought to have 
‘been undertaken without loss of time. 

He also, gives an unsatisfactory account of the state of the famous 
Colossi, at Abu Simbel. It appears that tourits are in the habit of 
climbing on to the knees of these statues, for the purpose of taking 
photographs. This practice has caused the fissures in the stone to 
widen, and there is a danger that large fragments will shortly fall. 
If this be so, it would seem to be necessary to take steps to prevent 
such a practice, or even, if this be impossible, to close the temple alto- 


gether. 
The expenditure for the year, under the regular Budget, was as 
follows: — 
£E. Mill. 
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Temporary staff 
General expenditure 


2631 180 
2723 462 


Totals > 95 Bsh2885 21 355 
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To this is added : 
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It is satisfactory to note that the total of the last three items, exceeds 
that of the year 1900, by £E.1557,035 mill. The money derived from 
these sources is applied solely to the maintenance and guardianship of 
the temples, and does not appear in the Public Works Budget at all. 

This expenditure is controlled by the Permanent Museum Committee, 
of which Monsieur Maspero is the President. 

In addition to the above, a sum of £1.4000 was, as in 1900, granted 
by the Public Debt Commission, for the completion of the new museum 
catalogue, and the restoration of the Karnak Temples. 

~£E.1992 was spent upon the latter and the balance upon the cata- 
logue. . 
£1.248,994 mill. was spent in 1901, upon the purchase of new 
volumes for the Museum Library. 

Considerable progress was made with repairs in 1901. Many of the 
principal monuments are now closed by walls and gates. 

A robbery took place in 1901, in the tomb of Amenhotep H, at 
Thebes. The robbers, who must assuredly have come to an arrange- 
ment with the guardians of this tomb, broke through the gate, and 
searched the royal mummy for treasure. Not finding any, they left 
the place, carrying off the richly painted wooden boat which was placed 
in the outer chamber, and which supported the body of a man. The 
Royal mummy, fortunately, was not seriously damaged. No trace of 
the boat has been found and although strong suspicions exist as to the 
identity of the perpetrators of this outrage, it is to be feared that the 
evidence sufficient to convict them may not be forthcoming. 

A considerable amount of excavation was carried out in 19901, mostly 
by private societies, or individuals. These share the objects found with 
the Museum service. As it is far more profitable to the Department 
to get its digging thus done, every encouragement is given to those 
wishing to excavate. The demands for permissions are submitted to 
the Museum Committee and, unless there is some special reason against 
it, are readily granted. 

The Museum Service carried out excavations, on its own account, in 
1901, at a cost of £E.1660. 
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Tn all, 584 new objects were added to the collection, many of these 
being of considerable value. Monsieur Maspero mentions the more 
interesting of these finds in his Report. 

At Karnak, a commencement has been made with the restoration of 
the Hall of Columns. Al the fallen columns-have been renewed, and a 
new foundation has been commenced. It is intended to proceed with 
this work very slowly and tentatively. It is under the very capable 
direction of Monsieur Legrain, who is specially charged with the work 
at Karnak. Several fine statues have been discovered during the pro- 
gress of the excavation here. . 

By the end of 1901, preparation for the transfer of the collection 
from the Giza Museum, to the new building in Cairo, were well 
advanced. It is confidently expected that the transfer will be completed 
by August, 1902, and that the new building will be open to the Public 
at the beginning of next winter. 

Good progress can also be recorded, regarding the new Museum 
Catalogue. 

- Two volumes (on Ostraca and on Metal Bases) have been published 
last year, and two others (Coptic Monuments and Objects Discovered by 
Monsieur Loret) are in an advanced state of progress. 

Two others (Stone Vases and Stele of Middle Egypt) are in prepara- 
tion, and will shortly be published, while the proofs of three more 
(Tombs of the Middle Empire, Stele Graeco-Roman and Votive Tablets) 
are at present under correction. 

The staff, under Monsieur Maspero’s direction, has done excellent 
work. The two Inspectors, Messrs Quibell and Howard Carter, have 
devoted themselves to their charges, and Messrs Brugsch Bey, Basile, 
Daressy, Barsanti, as well as the Egyptian Inspectors, deserve praise. 

Lastly, the Gentlemen employed on the preparation of the catalogue, 
Messrs Von Bissing, Edgar and Lacon, have produced a very valuable 
season’s work, in their important task. 


V.—AGRICULTURAL RAILWAYS. 


A report is attached on the working of these lines in 1901. Mr. Cot- 
terill, who writes it, is the Chief Engineer of the Government Railways, 
but, at the same time, fills the post of Government Inspector of the 
Light Railways, for the Ministry of Public Works. His Report con- 
tains many interesting facts and shows that these lines are steadily 
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winning their way to success, and overcoming the conservatism of the 
people, and the competition of the old methods of transport, viz., the 
camel and the donkey. They still, however, have a formidable rival in 
the shape of transport by boat. What they suffer from clsiefly, is the 
shortness of the “leads” of the majority of their lines. 

Notwithstanding this, the Delta lines can show good progress during 
last year, and their General Manager in Egypt, Captain Adams, has 
good reasons for satisfaction, when he reviews his last year’s work. 
There is no doubt that these lines have met a great want and have 
rendered good service to the landowners in Egypt. When the system 
‘is more fully developed, these advantages will be more apparent. 

Mr. Cotterill, at the end of his report, gives a striking instance of 
the way in which the introduction of a light railway line between the 
villages of Delingat and Damanhour, in the Province of Behera, has 
reduced the cost of transport of produce. There are many similar 
instances. 

It is satisfactory to know that the opposition on the part of the 
peasantry, to the construction of these lines, which at first existed, has 
now almost completely disappeared. I may quote Mr. Cotterill again, 
to prove this. He says:— “In the Behera Province, the Headmen of 

~*“ five small villages bought half a feddan of land from a poor villager 
“and gave it to the Company. When the station was opened, they 
“ called it ‘Httehad,’ which may be translated ‘Unity’ or ‘alliance.’” 

I think the above is a remarkable story, and one which proves that 
the Egyptian, once he has realised that an innovation is to his advan- 
tage, is quick, not only to accept it, but also to assist in its realisation. 

There were at one time, four Light Railway Companies in Egypt. 

‘In the year 1899, two of ae were amalgamated and there are now 

‘but three. 

These are :— 

(1) The Delta Light Railway Company, comprismg the Provinces 
of Sharkia, Kaliubia and a portion of Dakahlia, with those of Gharbia 
and Behera. 

(II) The Mansura-Mataria Light Railway Company, which serves 
the country between the two towns of that name. 

(Ii) The Fayum Light Railway Company. This Company has the 

direction of the lines in ‘thie Fayum Province. 

No. I is an English Company; No. II a Belgian ; and No. UIT j is 
pur oh Egyptian. 

sy the end of 1901, 1017°8 kilometers of line were open to traffic, i in 
“the three systems Rijscul mentioned. There were 653°3 Telomere of 
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telegraph and telephone line (belonging to the railways) « open at the 
end of last year. | | 

The Companies are. aaa abolishing level-crossings, where their 
lines cross the State Railways. During ipet year, only four crossings 
were worked, two of which were mer oS used for passing rolling- stork 
across, at occasional interv als. The majority of crossings are now 
effected, either by subways, or by overhead-bridges. 

cin Table III, Mr. Cotterill gives figures noes the srk Sept 
of the three systems and: the ratio these bear to the gross receipts. - 

They are:— 


(1) Delta Company... es scent (ac0) per cent 
(11) Mansura-Mataria Company. et en Cite mae 
eas UO COMPANY... Aen ae, eas es. S078 


Of these, the Mansura- Mataria Company has been the longest in 
existence, but it seems probable that the ratio above given, *kearly 
approaches the lowest, possible to reach. It 1s expected that the Delta 
“Company will reduce its ratio during the current year. In the case of 
the Fayoum Company, many of the lines are now under construction, 
‘and the traffic has not reached its full development. 

The average “lead” for passengers is only some 12 kilometres, vii, 
for goods, it varies between 17 and 35 kilonietres. These short leads” 
are, as Mr. Cotterill says, fatal to economical working, or to high 
profits. 

The passenger traffic on the Mansura-Mataria line, has increased by 
25 per cent; in the Delta lines, it is the same as the year before, but 
in the Fayum, there has been a falling off. 

Only one serious accident has been ‘reported during last year. ~ The 
engine was derailed and the driver killed. 

Mr. Cotterill’s tables show the following :— 


ie i Number of Average sum 
a neh passengers carried. paid by each. - 
Kilom. Mills. 
‘Delta agents A oe 2977787 20°3 
*Mansura- Mataria Company “en 109°8 587116 Bond 


‘Payum Company <s)an/°.. 3.5 120 385516 14:0 


Lines UNDER Construction. 


Delta Conus eee ie. o ames. ot, kulemetnes; : 
Fayum Company — 2.5, 5 SSR es r C c 


Ota ae “60 a VoD 


Beet ee 


i  — 


RECEIPTS. 
LINEs. ———————_|_ Gross Receipts. Net Receipts. 
Total Expenditure. 


Delta Company... ees 72033 99981 27948 
Mansura-Mataria Company ane 11222 20079 _ 8857 
Fayum Company ... .... -.- 8577 10610 _ 2033 


The annual net-receipts, per kilometre of line opened, show a remark- 
able difference. 


They are :— 

£E. : 
Delta Company vec osc acy ass awe Very eae) ave Ce Per abo eae 
ManearaaMaparia..o ie. cc foe ese ees elic Os se 
IF ey oi Go eh Metin < isag cessiu Cash bese eeee cee 3 of 


As I said before, the Mansura-Mataria Company has been longer in 
existence than either of the other two. 

In conclusion, these lines promise to bring in a fair return upon the 
Capital expended and have, on the whole, good reason to be satisfied 
with the result of last year. 


VI.— THE CENTRAL OFFICE. 


(a) The staff. 

Mr. Nicour Bey, the Secretary General, owing to continual ill-health, 
was unfortunately obliged to resign his appointment in the earlier 
half of last year. 

His place has been taken by Monsieur Boinet Bey, formerly of the 
Finance Ministry. Mr. Boinet has most efficiently carried ‘out the 
duties of the appointment, and has rendered me much assistance. 

I have repeatedly, in former reports, recorded my sense of the 
valuable services rendered by Farid Bey Babazogli the “ Chef du Ser- 
vice Administratif” of the Ministry of the Public Works. I have 
nothing to add to or to alter in, my remarks of former years, regarding 
this hard-worked and very excellent servant of the Government. 

The large staff which he controls has, upon the whole, worked 
efficiently and well. 

(b) Expenditure: 


Sag eee 


The following is the expenditure charged to this head in Table I of 
the Report. 


£E. Mill. 
Pema NOTE NEES eRe Wels odes = vee Lovee. Sees vee. . oes 27450 802 
Rerun a Pot) ote atte Leice vve ev, sae — sae 1878 253 
Get eGi SEISMIC SERe ioey ln oscr owt) (RFs. hobs. eae) “ope Teas Doro mon 
Pie erie UrIbUTS, CLCs. oes. Nese eee wks alee 484 ose 98 624 
Peer ORR Se rae eptae Jai coe eee Tuas Teles sate lees 7664 590 


. 


Motalis. —..20 > anacore Ook 


The last item, in the above, is distributed as follows :— 


£E. Mill. 
Cairo Opera House subvention and Staff ...0 ... 6059 000 
Maintenance of above PNT ee ede ithe Cele, at ge SG 499 (00 
Arab Monuments ei ayn Dee Be Ok We glean a Re 996 250 
RR SMES es Ponds Sask Saee8 = ake lee | ban Use 110 000 


otalicc sce) soe sealer OGSe O00 


None of the above call for any special remarks. 


W. E. GARSTIN, 


Under Secretary of State 
for Public Works Department. 


Cairo, June 15th, 1902. 
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ADMINISTRATION REPORT FOR THE IRRIGATION DEPARTMENT 
IN UPPER EGYPT, 1901, 


Part I.—_IRRIGATION AND DRAINAGE. 


Section I.—THE NILE. 


The year started with a level of 86°97 at Aswan which was 0:70 At Aswan. 
below the average for the thirty years ending 1892, but a great 
improvement on the record low level of 85°89 with which the year 
1900 commenced. The rate of fall up to the 5th of May, when 
the minimum level was recorded, was normal. The minimum gauge- 
reading was 84°54, which is 0°47 below the average. The fall stopped 
twenty-one days before the average date. On reaching the minimum 
the level remained constant for five days, and then the rise proceeded 
at a satisfactory pace up to the 29th May, so that on the Ist June 
the level was only 0°14 below the normal. 

The improvement, however, was not maintained, and there was a 
continuous fall from 29th May to 13th June, followed by a slow rise, 
so that on 1st July the level was 0°75 below the normal. 

The rise during July was disappointing, and August began with a 
level of 1°28 below the normal. 

The rise continued up to 20th August when a level of 92°80 or 16 
cubits was reached. This is 0°10 below the normal. A shght fall now 
set in lasting till 30th August when the level was 92°35. Between 
the 30th of August and 6th September there was a satisfactory rise 
which brought the level on the latter date to 92°82. This second rise 
was followed by a very gentle fall up to the 20th September when 
the level was 92°55. 

From the 20th September the fall was rapid and continuous till the 
end of the year, the level on the 31st December being 86°88 which is 
0:79 below the normal and, with the exception of December 31st 1888 
and 1899, is the lowest level on record for that date. 


At Asyut. 


Summing up, the level was 0°70 below the normal during the summer, 
except from the middle of May to middle of June, during which period 
the early commencement of the rise caused a temporary improvement. 
The rise was early and at first satisfactory, but never became vigorous. 
The satisfactory feature of an otherwise feeble flood was the second 
rise between the 30th August and 6th September, and the slow fall 
from the latter date up to the 20th September, which was most 
opportune for basin irrigation, 


The following statement shews the average of the daily gauge- 
readings at the head of the Ibrahimiyah Canal during the summer 
months of 1900 and six typical years :— ~ 


AVERAGE GAUGE-READINGS AT ASYUT DURING 


YEAR. : Nature of 
Summer Levels. 

April. May. June. July. 

1899 46°50 45°91 45°47 46°52 High, 

1885 45°52 45°13 44°87 47°25 Fair. 

1883 45°57 45°19 45°03 45°77 Low. 

1889 44°99 44°75 44°57 45°60 Very Low. 

1892 45°24 44°77 44°58 45°55 do. 

1900 44°89 44°88 A5°17 46°19 do. 

1901 45°03 45°15 45°42 46°69 = 


The levels were slightly better than in the very low years of 1889 
and 1900 but not as much as might have been expected, seeing that 
the Aswan gauge was steadily 0°50 higher for the four summer months 
than in 1900. The explanation of the discrepancy between the Aswan 
gauge, and the level at the head of the Ibrahimiyah, is to be found in 
the existence of the long, shallow channel along the west bank of the 
river connecting the canal head with the main stream, in which 
dredgers had to be kept at work till an advanced date. It was only 
towards the end of June, when the dredging had been completed, that 
the levels began to correspond to what was expected, seeing the levels 
which obtained at Aswan. 

Owing to the interference with the river channel in the vicinity of 
the canal head by sadds above the Barrage, and the heavy cutting at 
the mouth of the diversion channel round the new head, the amount 
of silt carried down the canal was considerable, so that the higher gauge- 
readings, as compared with 1900, did not represent larger discharges. 
In fact the levels in the main canals below Deirut were slightly inferior 
to those of 1900, even though in the latter year there was an average 


cube of 350,000 M? escaped to the river at Deirut between the 20th. 
May and 16th June. 

~ The-minimum gauge of 44:96 was recorded at Asyut. on 11th Re 
Ape The true minimum should have occurred about the 13th May, 
but the intake channel had been improving between those dates, and 
the level at the head of the canal rising with the increased discharge. 
In future the interesting gauge for Middle Egypt at Asyut will be the. 
canal gauge proper below the new regulating head. 

The maximum gauge of 51°62 at Asyut occurred on the 21st Sept- 
ember, the Upper Egypt basin discharges coming on the. top. of the 
slow fall following the minimum level of 6th September at Aswan. 
This level of 51:62 was 0°55 below the normal. -It occurred at a favour- 
able time for completing the irrigation of the east Ibrahimiyah chain 
of basins. There were the usual fluctuations in level up to 13th 
October, after which the fall became continuous. 


The following statement gives the lowest and highest levels recorded Gauge at 
above and below the Ist Cataract for the past He years. The Phil 
gauge does not possess much value for purposes of comparison, and in 
future will be replaced by the Aswan Reservoir gauge. 

The Aswan gauge will still continue to be the leading gauge of 
reference for Egypt north of that point. 


~- MINIMUM GAUGE-READINGS. MAXIMUM GAUGE-READINGS. 
~ YHAR. = 
; Phila. Aswan. | Difference.}| Phil. Aswan. | Difference. 
1897 90°56 | 85°62 | 4:94 | 97-95 | 92°80. | 5°15 
1898 |! 89°74 84°74. 9°00 S 1 99-05 93°63 Ode 
1899 90°70 85°15 oo) 97°00 OUlor oo 
1900 21°90 84°07 FAs 98°54 92°91 0°63"= 
1901 90°90 84°54 6°36 99°07 92°82 6°25 


The river-gauges south of Aswan, recorded last year were, on the River gauges 
White Nile, Gondokoro, Nassar (on the Sobat,) Tawfikieh, Fashoda, Aswan. 
Duem; on the Blue Nile, Rosaries, Sennar, Wad Medani. At the 
junction of the Blue and White Niles comes the Khartoum gauge, and 
between that and Aswan, the Atbara, Berber and Halfa gauges. Duem, 

Rosaries, Khartoum, Berber and Halfa, are the only gauges out of the 
above list for which an unbroken record during the year was made. 


The following statement gives the maximum and minimum levels 


wm I2 = 


recorded on these five gauges for the past five years as far as records 
permit of :— 


1897 1898 1899 1900 1901 

Ca vee Be 

a oO oe ao 

SITE oF GAUGE, 45 8 4s s és ss | is 2 a i. 3 a 

BS. 2 18.1 She OB Bale eee beh eee outa 

PleSTele |S lereres eel ete | 2) aie 

Sb eB tS8 hee SB elie Wee ive. Ss eae 
Duem... al Pay | HY fe | [| be | Up = ra — | — [0°27|4-30/4°03 
Rosaries Py fare | ee eee fee | (freee Io et gre mee a remem es es (1 | FO 2d fo ea 
Khartoum... ral | ee, | 10465-5915 - 1310261624 9los75 | Oc0e 6*10]6°18 
Berber ake, ee see) pe ieee | oe 10 aT Cae Sb Osean eon aoe 
Halfa... sce cee eee {1*86]8*00]6°14]1°09]8*7217-63}1°46]6°92|5°46|0+90]8-06]7-16]1+0418-08)6°96 


The readings of the Khartoum gauge in the above table previous to 
January, 1901, have been corrected by adding 0°22 to the readings 
previous to that date, to bring them into accordance with the existing 
gauge. The average maximum gauge at Halfa deduced from the 
records of the past eleven years is 8°39. The zero of the Halfa gauge 
appears to have been altered at the beginning of 1890, so the readings 
before and after that date do not admit of comparison, 


Srction IL—SUMMER IRRIGATION. 


The volumes entering and utilized in the Ibrahimiyah Canal during 
the summer months of the last eight years, and the very low years 
of 1889 and 1892, are given below in cubic metres per second, together 
with the dates of complete closure of the Deirut Escape :— 


APRIL. May. JUNE. Date of 
FEO ees pee eR a EGET eee ie ea ae mes ee 
Discharge | Discharge | Discharge | Discharge | Discharge | Discharge _ of the 
at head. utilized. at head. utilized. | at head. utilized. Deirut Escape. 
1889 lial alee 32°) B45) 26°4 26°4 15th February. 
1892012) 48*4 48°4 36°1 36°1 2935) 29°5 | 9th March. 
1894] 65°1 Gon 58°3 58°3 96°8 56°8 | 16th March. 
1895.) 1212 84°2 oer foil t Sl7 Slay 12th May. 
1896 | 100°2 86°2 omee Hor 64°6 64°6 16th April. 
USO Ce SA: 81°4 100°9 81°4 82°8 82°8 17th May. 
U6OSsl> 62.77 O227 BY) 09° D Aries: 47°3 | 26th March. 
L399 a 145 ech Kors 12305 118°4 83°0 83°0 | Ist June. 
F ; ‘ (abs9 Alo 49+4. 46°1 {| 14th February. 
900 46° | 459 Vi a6-6 | at-S | 64-6 | 64-61] Reopen zomaar 
1901 | 48:4 48°4 DD°o jo70 64°6 64°6 | 18th February. 


Considering the supply in the river the discharges were low owing, 
as before explained, to the condition of the channel at the head. 


==) Ot 


No water was escaped at Deirut for the benefit of Lower Egypt as 
was done in the very low year of 1900. Rotations had to be 
commenced early, but worked without a hitch. The supply in the 
Fayum was somewhat light during April and May. 


The usual rule was followed of giving the Bahr Yusuf at Deirut Fayum supply. 
one-fourth of the discharge of the Ibrahimiyah Canal at Deirut plus 
100,000 cubic metres. The lowest discharges of the Bahr Yusuf 
below Lahun recorded in each of four years of high and six years of 
low supply are as follows :— 


DISCHARGE IN CUBIC METRES PER 24 HOURS. 


YEAR. 
High Years. Low Years. 

1901 — 18th May, 899,467 
1900 — 16th June, 799,574. 
SUS eae 25th June, 1,163,409 — 

1898 — 2nd July, 1,033,124 
1897 15th June, 2,298,067 — 

1896 2nd July, 1,620,885 _ 

1895 Ist July, 1,876,264 — 

1894 — 900,987 
1892 —_ 084,312 
1891 — 645,400 


The discharges during the summer months of 1898, 1899, 1900 
and 1901 are as follows :— 


1898 1899 | 1900 1901 


Discharge Discharge Discharge Discharge 
Data. in ¢.m. Date. in cm. Date. in cm. Date. in c.m, 
per day. per day. per day. per day. 
15th April ...| 2,953,651 15th April.| 4,228,456 | Ist April. -.| 1,837,481 | 2nd April ote 1,743,184 
17th May ...] 2,481,170 17th May..| 2,970,259 | 16th April..]} 1,339,683 | 19th April.. 1,188,386 
12th June ...} 1,560,325 | 16th June..| 1,475,529 | Ist May....} 1,235.699 | 2nd May...] 1,205,245 
2nd July. ...}-1,0338424 25th June. .| 1.163,409 | 17th May..]| 1,418,866 | 18th May.. 899, 167 


16th July ...| 2,561,322} Ist July ...} 1,901,017 | 2nd June..| 1,085,937 | Ist June...} 1 

Bre ieee 17th July..| 2,337,467 | 16th June..| 799,574 | 16th June..} 1 
Ist July....} 1,900,407 | 5th July...} 1,421,772 

16th July..| 2,027,959 | 18th July..| 3 


The average discharge may be taken as 1,205,245 cubic metres. 

The area of summer crops in the Fayum, as given by the Chief 
Engineer, is 53,954 feddans. At 25 cubic metres per feddan per day 
this area would require 1,348,850 cubic metres, from which it appears 
that from middle of April to end of May the discharge was below 
requirements. The rotations, however, worked well, and complaints 


were rare. 
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Hassan Wassif ‘The new canal,christened the Hassan Wassif, taking out above Lahun 

Mee to feed the Gharaq, Azab and Nezlah canals was completed during the 
year, and was utilized during the flood. In the flood of 1902 it is 
probable that a good deal of hitherto uncultivated land will be irrigated 
by. the system of channels fed by this canal. 


Rotations. General rotations were commenced on the dates shewn in the follow- 
ing statement:— 


Pp CANAL Date of commencing 
seu 3: otro : : Rotations. - 


“Asyut——aa op ate mi, -Sabiliyah, ~~ ace ~ne | -LUhApril_ 
ASVUbe tea ikl iedyee ot} Deiruiiyal ... Sa, gsc *.ph Soe een, 


RUT Ch le oar Chr Be cite mmr, Ibrahimiyah... a Ga Sat) eth’ Marek: 
BeninSuers oa .d.. ok e Loreahimmyan.,. =. 15th March. 


Hayaniers fs chats t.% — «2 babe Yusut and branches..:| 13th April. 


There were three dees of rotations of 1 increasing sev erity, as shewn 
in the following table: — 


FREQUENCY OF WATERINGS. 


~ CLASS. |> PERIOD OF ENFORCEMENT. ; - ASYUT,  .-, 
Minia. Beni Suef. 
Sahiliyah. Deirutiyah, 


ee | aa: S| aa 


I. | 13th March to 29th April. — — a Onee 
: % in 19 days. 
9 11th April.to 29th April. — —- M Onee ae 
in 16 days.| ” 
» | 15thMarch to28thMarch]| Once — =a as 
in 19 days. 
» | 15th March to 8th April. — Once a se 
} é in 22 days. 
Be 29th April to 18th July . — — Once Once 
in 20 days.| in 20 days. 
» | 29th March to 2nd July.}| Once — recs pc , 
in 22 days. 
» | 8th April to 19th June... — Once = cei 


p |in-24 days... 
Ill. | 3rd July to 19th July... Once — een Met iad 
et in 24 days. 
» | 19th June to 10th August —_ Once es a, 
in 26 days. 


The rotations commenced in the Fayum on 13th April and ended 
between 18th and 22nd July. As explained in last years’ report the 
canals are divided into sections and periods of working allotted to 


E sa | | 


re 


each section proportionate to the area on it. The sum of the periods 
of working of the several sections of any canal amount to twelve days. 
One would say that this arrangement meant one watering in twelve 
“days, but seeing that the duty at the head of the Province was only 
24 cubic metres per feddan per day the waterings must have occurred 
at considerably longer intervals. The minimum watering of 350 cubic 
metres per feddan with a daily allowance of 24 cubic metres would 
take fifteen days, and the 24 cubic metres at the head has: shrunk a 
good deal before it reaches the fields. Probably a good deal of the 
crop only gets a watering once in twenty-four days. : : 
_ The usual rotations were enforced on lifting machines as follows:— 


NAME or CANAL. Period of Rotation. Nature of Rotation. 
‘Ibrahimiyab Head to Deirut ...| 10th April to 9th July .. ...]. 9 days working 9 days stoppage 
Bahr Yusuf Head to Lahun ...] lst May to 15th June’... ...] 5 ,, 9 10: 5; jes Ot 

i a A 15th June to 10th July... «..] 6 , » Es, 4 


_ The areas under cotton irrigated by the Ibrahimiyah Canal and its The Cotton. ~ 
-branches in the past six years are as follows: — et 
Mine SOG Matee ee Ae esta + ee, 75,134 feddans. 


Wee 00.696. 
ae se 800,005, 
ee ee near ae 
Mees eee ear ese 


Petes ee est 105,750 


The following statement, kindly furnished by Mr. Wakeham, Agent 
of Messrs. Carver Brothers in Upper Egypt, shews the outturn of the 
ginning factories in the different provinces during the past nine® 
seasons :— | 


OurTuRN IN Kanrars, 
; } 


PRovVINCE. 


1893-94 | 1894-95 °| 1895-96 | 1896-97. | 1897-98 | 1898-99 | 1899-900 | 1900-01 } 1901-02 -- 


nm | 


Beni Suef ...{ 85,000] 120,000} 150,000] 154,000] 178,000) 143,000} 139,000 131,000 174,000° 


--Minia ... ...| 30.000] 50.000] 82,000] 107,000] 125,000] 74,000] - 105,000] 104,000} 128,000 
Fayum... ...} 75,000] 90,000] 130,000] 138,000] 163,000] 137,000] 170,000} 130,000] 130,000 
Totals ...| 190,000] 260,000] 362,000] 399,000] 466,000] 354,000] 414,000] 365,000] 432,000 


SS SS) ee eee SS ee SS ey eae 


—SS] |) oOo )sb OO | eS ——- = =—=—, 


7 ae 
ees ERD P.7.210 | P.T.165 | P.T.205 | P.T.205 | P.T.162 | P.T.156 | P.T.205 | P.T.275 | P.T.205 


ee ee a a ea ne SS aC: Se 


eae = 


The following statement gives the area in feddans of cotton irrigated 
from the Ibrahimiyah Canal in the different provinces during the past 
four years:— 


YEAR. Assyut. Minia. Beni Suef. Fayum. TOTAL. 
1898 2,635 19,580" 26,253 Sy bas 7 100,805 
1899 1,874 20,576 22,277 46,160 90,887 
1900 2,753 27,912 26,086 36,091 92,842 
1901 3,361 26,999 28,177 47,643 105,750 


From the above it will be seen that the area exceeded that of the 
bumper year of 1898 by 5,745 feddans. The Fayum, which in 1900 
restricted its sowing owing to fear of short supply, got back to its 
normal area. The outturn of 4°08 kantars per feddan agrees closely 
with the average of 4:0 kantars of the three previous years. Taking 
the four years in the list we find that the outturn in 1898 was 3°54 
kantars and in 1899 4°55 kantars per feddan. 


Sugar-cane. The following statement gives the quantities of cane crushed in the 
chief factories in Upper Egypt, and the outturn of No. 1 sugar during 
the past four seasons:— 


SEASON 1898-99 SEAson 1899-00 SEASON 1900-01 Spbason 1901-02 
bel = 5 uw 

3s 2 a a 2 = 2 
Facrorizs. E & xe om | & a& 0 eg & & 
Cane EAR 2 Cane ER 2 Cane Ea 5 Cane Ea = 
erushed itil S | crushed Bx S | crushed ed S crushed 2H g 
O6 a 5 a = g oe ah 
S ® Od ) Os D Os oO 
w 4 7, om A a 4 oa 

Kantars | Kantars Kantars | Kantars Kantars | Kantars Kantars | Kantars 


Daira Sanieh .. | 13,680,944] 1,253,525] 9°2] 14,515,565] 1,369,953] 9-4]11,850,485] 1,161,471| 9°08 |12,442,452| 1,245,843] 10-u1 
Daira Sultan Pasha 479,822 43,885] 91 466,027 42,059] 9°2 524,466 49,469} 9°04] *410,465 40,230] 9°75 
Société Générale 

des Sucreries de 

la Haute-Hgypte} 6,250,320] 604,002] 9°6} 5,978,871] 575,409] 9°6] 6,908,772] 682,587] 9°88] 7,653,548 642,813] 8°40 


Egyptian Sugar & 
Land Company , 546,355 49,338] 9°8 504,336 46,608] 9°2 850,500 84,810] 9°06 — — — 


Beni Korrah. .. _ co — 504,337 46,608] 9°2 -— = a = = = 


TOTAL KANTARS. . |20,957,441| 1,950,750] 9°3 | 21,969,136 | 2,080,637] 9°4 | 20,134,223] 1,975,337| 9°08 | 20,506,465 | 1,928,886 


aan! 


The Egyptian Sugar & Land Coy. did not work its factory during 
the season, and sent all the cane raised on its pumping station to the 
“Société Générale des Sucreries,” which has taken a lease of the 


* 54,547 kantars were crushed for molagses. 


ay, 


company’s property. The small factory of Beni Korrah also did not 

work for the second year in succession, finding it could not do so at a 

profit. . 

The following statement gives the areas under sugar-cane irrigated 
from the Ibrahimiyah Canal in the different provinces during the last 

four years, and the area raised south of Asyut irrigated by river pumps 

and wells:— 


» YDAR. Asyut. Minia. | Beni Suef.} Fayum. Total. oe Grand Total. 
of Asyut. 


—_——————— | | | | | 


1898 9,883. | 35,232 5,383 854 | 51,352 = — 
1899 9,473 | 33,829 7,082 677 | 51,061 — — 
1900 8,052 | 22,139 5,670 458 | 36,319 | 17,440 53,759 
1901 12,780 | 28,413 6,282 618 | 48,093 | 14,522 62,6153 


A big cotton crop means a small sugar crop, so the area under the 
latter crop is ruled by the price of cotton. Taking the four years 
included in the above statement we find that the aggregate area under 
sugar and cotton exceeded that of 1898, the next best year, by 2400 
feddans. 

As 1898 was a bumper year, it appears that the area under these, the 
two principal sefi crops, is increasing in spite of the low summer water- 
supplies. 


The followjng statement gives the areas of summer durah or “Qedi” Sorghum 
e . ena . . or ummer 
Town in S1 ( neces 1n: a urah, 
g the basins of the different provinces during the last three Dural 


years :— 


AREAS IN FEDDANS IN THE DIFFERENT PROVINCES. 


YEAR. é cee Asyut Asyut ae Beni | Total Area 
Aswan. Kena. irga. South Nore inia. Suef. 
1899 : 23,334 | 29,984 | 10,150] 8,57: 2 | 87,766 


3,195 
1900 2,972 | 24,258 | 39,261 | 12,389 
2,482 


7 
ts 76 | 96,547 
21,526 | 41,433 | 10,334] 7,8: 3 


5 
) 
4,734 | 8,734 | 97,093 


The “Qedi” crop was a good one, The shrinkage in Aswan and 
Keneh is probably due to the big demand for labour during the 
summer, due to the extensive Irrigation Works in Upper Egypt. 


The Nabari area in the southern provinces is estimated at 146,278 Maine and os 
Win r 
feddans. The estimates for 1899 and 1900 were 155,000 feddans and 
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Duty of water. 


131,337 feddans respectively. Besides Nabari Keneh Province had a 
Nili melon crop of 13,644 feddans. The Nabari crop was a good one 
and the winter crops promise well. 


The total area of summer crops irrigated by the Ibrahimiyah Canal, 
according to the figures furnished by the Chief Engineers, is as 


follows :— 


Tri the, AS yA, LPO VUNCO 5 s4cnicem che cane es sees eras 34,657 feddans 


s)~ Mamie Proviicey Gat cedeal goon Saves ted oy; Mee ean ee Ra 
\ Bent Suet Provinces iss oc ..0 eae ease eee eae GOD eD 9 
,. agen PROVINCES. 2 aaa: crenata npamare eae Z 


Total... $30 (i. 182,763 teddams- 


The mean discharge for the three summer months April to June, at 
the head of the Ibrahimiyah Canal, may be taken as 5,424,068 cubic 
metres, which is the mean of the seven discharges observed during that _ 
period. On the area of summer crops given above, this discharge gives 
a duty of 29°6 cubic metres per feddan per day. 

The mean and minimum discharges recorded during the year in the 


Tbrahimiyah Canal and Bahr Yusef are as follows :— 


Mean discharge | Lowest recorded 


ao pe April to June. discharge. 
Torahimiyab’.:) 0... 5... @)} Above Deirut:;.— ...|-45843;213 4,062,528 
— (*?)| Below Deirut... °...| 2,756,160 2,312,064 

— ) = -idMashaghasc: 684,732 627,264 

abr nVeusnks cenit) nap tional) yr ebahun.,.) jc. 61,297,036: 899,467 
Ibrahimiyah 0... ee ae 2,071,428 | 1,684,800 


Taking the areas in the different provinces we obtain the duty of 
water in each group as follows :— 
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Duty Duty 
PROVINOE. on mean On) TAO 
discharge. recorded 
discharge. 
OM. s-| een eee 
Assyut, Minia, Beni Suef and oe a together. 26°5 22°2 
Minia and Beni Suef together ee ' 20°4. 222 
Beni Suef alone 23°6 21°6 
Fayum alone .. 24°0 16°6 
Minia alone 30°0 24°9 


In the above statement, using the Chief Engineer’s figure for the 
area of Sefi crop in Beni Suef, we get duties of 18°7 on the mean, and 
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17°1 on the minimum discharge, which are manifestly absurd. The 
figure furnished by the Tinisery of Finance for the total Sefi area in 
Beni Suef Province is 39,196 feddans. Deducting 8,734 feddans, the 
area of Qedi in the basins, we get 30,462 feddans, and allowing for 
the area irrigated directly from the river we arrive at a figure of 
29,000 feddans as approximately the correct area of Sefi irrigated from 
the Ibrahimiyah in Beni Suef Province, and this is the figure I have 
adopted in the above statement. Proceeding in exactly the same way 
for Minia Province we arrive at a figure of 67,000 feddans as the Sefi 
area on the Ibrahimiyah, which agrees closely with the Chief Engineer’s 
figure. Obviously the above correction will affect some of the other 
figures given for duties, but so slightly as to be immaterial. I attach 
no value to the duty calculated on the minimum discharge, which is 
only recorded because it has been customary to do so. 


Section III.— FLOOD IRRIGATION. 


The accompanying diagram shews the Aswan flood gauges for 1901, General 
we character of 
1900, 1897—a year of very similar flood—and the mean of twenty the flood, 
years ending 1892. 
The following statement compares the maximum and mean flood 
gauges at Aswan for 1897, 1900 and 1901 :— 


1897 1900 1901 


ASWAN GAUGE-READINGS. 
Gauge- Gauge- Gauge- 
Reading.| Date Reading.| Date Reading. Date. 
x 6 20th & 21s h 
Maximum reading... ... . 16 0 jAug. 31st} 16 15 |Aug. 19th ie ° nines rie sore 
Mean for 40 days ending 24th higdpt 15 6 — 3 Where aif _ 15 14 — 
Mean for irrigation south of Sohag, 
11th August to 14th October ...} 15 1 — 16°F 3 —- 14 15 — 
Mean for irrigation north of Sohag, 
10th August to 20th October... | 14 18 — 14° 9 — 14 6 ae 


Up to the end of August the levels were intermediate between those 
of 1897 and 1900. From Ist to 24th September the levels were 
almost identical with those of 1897 and considerably better than-those 
of 1900. From 24th September the 1901 levels fell away rapidly as 
compared with either those of 1897 or 1900. 

Summing up, we may say that the flood was below the average, 
distinctly better than that of 1900, and about the same as that of 1897. 


In the 5th Otrcle-—The following statement shews the dates on Filling basins. 
which water entered the Aswan isolated basins and the two southern 
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basins of the Ramadi system, the amounts by which the levels reached 
in each basin fell short of T.R. level, and the resultant “Sharaki” area 
during the past two years. According to the Inspector of Irrigation, 
5th Circle, a level of 18 cubits at Aswan is required to completely fill 
these basins :— 


Nee ee 
Date on which Amount by which Sharaki area, | Sharaki area, 
NAME OF BASIN, water entered maximum level 1901. 1900. 
basin. fell short of T.R.L. 


rf | 


Hod Bl Khattara % 1°05 
ce Puan v4 oe a 5 
Se ELE vase = 142 s a: 
. Bimban aE = 0°67 Ss 3 
5» Ramadi South ... & 1°03 re Se 
»5 Ramadi North... 72 0°40 Be = 
» El Redisiyah ae 0°58 me ee 
a> SNL WA So.) oes > 0:70 


The accuracy of the figures for “Sharaki” areas cannot be vouched 
for. One would have expected about the same area as in 1900. The 
area of “Sharaki” is often reduced by putting the high lands under 
Nabari. The figures are, however, useful as shewing approximately 
how these southern basins fare in years of feeble flood. 

Water entered the main feeder canals between the 26th July and 
16th August. Most of the canals were running by 6th August for the 
benefit of Nabari and sugar crops. 

The Shanhariyah, Ghilassi and Samata canals were opened last 
between 10th and 16th August. The basin feeders were all opened 
between the 10th and 18th August. The last basin to take water was 
Hod Esna North. The dates of opening the feeders were regulated 
by the completion of the harvesting of the “Qedi” durah.  T.R. 
levels were reached between 13th September and 13th October. The 
basins of the Bayadiyah system, and the southern basins of the 
Ghilassi system were tlfe latest. 
ao following points in connection with regulation are worthy of 

The Kilh Regulator on the Ramadi Canal was partially closed from 
the 28th August to 4th September, and a cut was made in the left bank 
of the canal to hasten the filling of Hod Edfu. The Meammariyah 
Regulator on the same canal was closed between 19th and 23rd Sep- 
tember to fill Hod Sibaiyah. El-Deir Regulator, at kilometre 21 of the 
Killabiyah Canal, was partially closed between!,29th” August to 14th 
September to get the highest level possible in Hod Hillah Der. The 
maximum level it was possible to attain in this basin was 80°67, which 
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is 0°50 below T.R. level. As the high lands in the basin had been 
for the most part sown with a Nabari crop the “Sharaki” area was 
unimportant. There was also-a small area of “Sharaki” in the Qift 
east basin of the Shanhuriyah system. 

The Qariyah and Demigrat regulators, on the Ramadiand Assfun 
canals respectively, were worked alternately in the interest of the 
dependent basins, and the sugar crops in the Mataana and Armant 
Teftiches of the Daira Sanieh. In the northern basins of the Sahel 
Farshut system alone it was found possible to change the water by 
“Takhfifing” from the 20th September, 


The Samhud Salibah regulators remained closed from the commen- 
cement of the flood till the 25th September when they were opened 
till Ist October for “takhfif” of Samhud basin. 

In Girga Directorate.—The main canals were generally opened on 
the 12th August. The Rashwaniyah, Sohagiyah and Shatturah canals 
were opened on the 12th August. The Hawis and Awlad Yehya 
canals were opened on the 13th and 30th August respectively. A red 
water supply was drawn through the following escapes :-— 


Haanan Escape Khiyan system... _... from I1th to 12th August. 
Gezireh Khalafiyah North Sohag system ,, 26th to 30th 5 
Hoshah Magris North Sohag system... ,, 20th to 21st - 
Abu Tig North Sohag system... .... ....-,, _10th to 18th “ 
Matia North Sohag system ... ...-... 4, 10th to 27th = 
Shatb North Sohag system ... ... .... 4, 10th to 24th a 
Selim North Sohag system ... ... ... 4, 10th to 19th - 
Qaw Khizind: ariyah SVShOMMen sets thse. eas ty. ¢l0th..to, 14th = 
Hoshah Tawabiyah, Abnoub system antag, «LOUD LO. cour si 
Masah Abnub, Abnub system... ...... 4, 10th to 11th < 
Maabdah Abnub By See Wiser, or. teis vases el Oe tor Oth as 


Levels did not admit of the other escapes being used as feeders. 

T.R. levels were reached generally between 15th and 25th September. 
A few basins had reached T.R. levels by Ist September. The latest 
basin, that of Beni Smid West, was filled by 2nd October. The time 
mecuied in filling basins varied from nine to fifty-two days. The 
mean time was Kort -two days. 

The following are the points in connection with the working of 
regulators Re may be usefully recorded :— 

In the Khiyam system, Khiyam Regulator, kilometre 37 of Tarif 
Canal, was partially closed from 30th August to 8th September to fill 
Khiyam Basin, the maximum level attained upstream bring 66°67. 
The Sheikh Mobadir Regulator, kilometre 24 of the same canal, was 
partially closed from the 10th to 30th September to fill Balabish Basin, 
the maximum level attained upstream being 67°19. The Khiyam 
Sahel was irrigated by holding up the level. above Kush Regulator, 


Regulation 
between the 
5th Circle and 
Girga. 
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kilometre 32, Tarif Canal, to R.L. 67:18. The level above Mazata 
Regulator was held up to 65°90 to fill Mazata Basin. 

In the Akhmim system the level above Abbas Regulator, kilometre 35, 
Lahaywa Canal, was raised from 16th August to 19th September to 
fill Akhmim Basin. The level attained upstream of the regulator was 
61:97. The level above Isawiyah Syphon, kilometre 17, Lahaywa 
Canal, was raised from 13th to 17th September for irrigation of the 
adjacent sahels, the maximum level attained being 62°78. Akhmim 
Regulator, kilometre 20 of the same canal, was worked with the same 
object from 17th to 19th September, the maximum level attained 
being 62°53. 

In the South Sohag system the level above Bindar Regulator, 
kilometre 31, Zarzuriyah Canal, was raised from 28th August to 
23rd September to fill the following basins Araba, east and west, Sahel 
Tuk, Akaywa Kharifa, Bagiyah Bawarik and Geziret Muntassir. The 
maximum level attained upstream of the regulator was 64:00. The 
maximum level permitted upstream of the Sohagiyah Syphon, Girga- 
wiyah Canal, was 62°15. 

In the North Sohag system the level upstream of Nag Tammam 
Regulator, kilometre 44, Girgawiyah Canal, was raised from 9th to 
29th September to fill Awlad Nasser, Morfin, Sahil Qilfaw, Baga, and 
Nag Tammam basins. The maximum level attained upstream of 
the regulator was 61°20. During the same time, by closing the feeder 
culverts above the regulator for a few days, a level of 61°49 was 
produced upstream of the Qilfaw Regulator on the canal of the same 
name, which completely irrigated the high lands of Sahils Qilfaw and 
Baga. Hod Kom Badi West was brought up to T.R. level by closing 
the head regulators of Harafsha, Beni Harb and Soffeha canals, and 
letting Enebis Escape go. A level of 58°39 was thus obtained 
upstream of Kom Badr Canal Head. Next year the Talihat Regulator 
will be available for filling this and the adjacent basins. The effect 
of the alterations to the Shatturah Syphon, carried out during the 
summer, greatly lessened the time occupied in filling the basins 
dependent on the Qaw Canal which all reached T.R. level before the 
20th September. . 

In the South Asyut system the Tissd regulators, in Saliba Beni Smia, 
was partially closed from 31st August to the end of the season. The 
- maximum level attained upstream was 55°42. Orders have recently 
been issued that this regulator should remain fully open till Hod 
Zannar is within 380 centimetres of T.R. level, so that a sufficient 
discharge may pass Djebel Asyut Regulator for filling the next Ibra- 
himiyah chain of basins, 
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In the Khizindariyah system the level upstream of Hassan Regulator, 
kilometre 28, Khizindariyah Canal, was partially closed from 15th 
September to fill Badari East and Sahel basins, the maximum level 
attained being 55°68. 

The irrigation of the Abnub system calls for no remarks. 


The Djebel Asyut Regulator was kept fully open from the beginning ees | 


‘tween Girga, 


of the flood till the 12th September, when regulation on it commenced Directorate 
and continued up to the 8th October, on which date the regulator was eae 
closed for “sarf.” On the 29th October the regulator was opened 
again to let the low portions of Hod Zannar drain into Hod Mallah. 

In the 4th Circle.—Water passed Djebel. Asyut bridge on 11th 
- August, and all basin feeders werd opened by 18th August. In Minia 
Province all feeders taking directly from the river were opened by 
15th August. Water was admitted to the west of Yusufi basins on 
the 15th August, and the feeders were all fully open by the 20th August. 
In Beni Suef Province all the basin feeders taking off from the river 
were working by the 12th August. The opening of Nuera Canal, 
taking off from the Ibrahimiya, was delayed till the 25th August, owing 
to the delay in closure of the diversion channel round the new Hafiz 
Regulator, and consequent delay in passing full supply down the 
Ibrahimiyah. 

The following statement shows the dates on which the several 
systems reached their T.R. levels :—— 


Date on which T.R.L. was 


reached. REMARKS. 


NAME OF SYSTEM. 


Asyut-Delgawi ..._ .../30th Sept. to 13th Oct. |Hod Maharraq was “takhfi- 
fed” from 10th Sept. and 
Hoshah Delgawi from 24th 
ef, _ September. 
Hast Ibrahimiyah, Asyut/18th Sept. to 26th Sept. |Except Hods Masarah & Man- 
to Deirut. dara filled during “sarf” by 
middle of October. 
Sabakhah ... ......|10th Oct. to 13th Oct. |Hods Quran and Tahawi were. 
“takhfifed ” from early in 
Sept. Hod Tahnashawi only 
reached T.R.L. on 31st Oct. 
Htsa... ... ... ... «(17th Oct. to 23rd Oct. | Etsa Canal was closed on 29th 
Sept. and the Hods were 
proven up to T.R.L: during 
Des 
Abu Bagara ... ... ...{27th Oct. to 28th Oct. All the Hods were “takhfifed ” 
during September. 


West of Yusufio suth sy-|10th Oct. to 22nd Oct. |During “ sarf.” 


stem. 
West of Yusufi,north sy-|13th Oct. to 24th Oct. |All the basins were “takhfifed” 
stem. > from end of September. _ 
Beni Suef .s, 2 ... 129th Oct. to 3rd Nov. Brought up to T.R.L. during 
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The conversion into perennial tracts of the Asyut basins north of 
Deirut, the completion of the basin systems, west of the Yusufi, and 
of the three new regulators in the Yusufi introduced several novel 
features into the procedure followed during the filling of the basins 
which may be usefully recorded here. 

The Itqa Canal, closed owing to the conversion of Itqa Basin, was 
replaced by a cut in the Yusufi Tarrad at the south-west corner of 
Hod Tanashawi. Regulation on Naglet-El-Abid Regulator, the most 
southerly of the three new Yusufi regulators, was commenced on 
the 15th August with an upstream level of 39°10 and a downstream 
level of 38°78. By the 38rd September the upstream level had risen 
to 40°00, the downstream level being then 38°92. The filling of the 
ach hh chain of basins proceeded slowly, the basins being tote. and 
there being only one feeder-head of three vents upstream fe the 
regulator. The feeder-heads in the Tarrad downstream of the 
regulator did not render much assistance, as a sufficient level could 
not be maintained below the regulator to make them work, till the 
sowing of the flood crops in the Fayum Province had been completed. 
‘During the past season a breach in the Nazlet-El-Abid Salibah 
assisted the filling. To improve the irrigation of this chain of basins 
it will be necessary to increase the water-way of the Zawiet Hatem 
head sluice above the Nazlet-El-Abid Regulator, and begin severe 
regulation on the latter at an earlier date in future; this means 
increasing the water-way of the most contracted reach of the Yusufi, 
which it is proposed to do during 1902. 

To fill the northern chain of the West Yusufi basins regulation on 
Saqula Regulator commenced on the 30th August with an upstream 
level of 32°53 and a downstream level of 31:90. By the 19th 
September the upstream level had increased to 33°80, the downstream 
level being then 30°38. This chain filled easily and quickly. Mazurah 
Regulator, the third and most northerly of the new Yusufi regulators, 
was regulated on from the 25th September to increase the supply 
entering Hod Sultani. 


Sesion The existing rule regarding regulation on Komi Bridge in Salibah 
and3rdCircles. Riqqah, the boundary of the two circles, runs as follows:— 

“From 10th August Komi Bridge and the regulators on Saliba 

Qosheshah are to be kept open as tne as Gachesbak Escape is open, 

and drawing from the river. If, en it is found that water from 

Komi is Haat back into the river Haein Girza Head, then Komi 


should be Alek and only re-opened when water ceases to lnk into the 


te OS 


river. As soon as a commencement is made with the closure of 
Qosheshah Escape, Komi should be closed also, and regulation should 
be made on the bridges in Qosheshah Saliba so as to raise water in 
Hods Riqqah and Qosheshah at an equal rate till they reach T.R. levels. 
As soon as the nature of the flood shows that there is no difficulty in 
filling the Riqgah and Qosheshah basins Komi Bridge can be opened 
again according to the requirements of the Gizeh basins.” 

In accordance with the above rule Komi was closed on the 27th 
August, and was re-opened gradually from the 25th October. Hod 
Qosheshah reached T.R. level on 3rd November. 

Lower Egypt complained of the excessive discharge passed through 
Komi. The Acting Inspector General stated that he estimated the 
discharge passing on the 4th September at 8,000,000 cubic metres per 
day and on the 11th October at 4 to 5,000,000 cubic metres per day, 
which discharges he considered were doing damage by checking the 
flow of red water through Girga Head. As all the bays of the regu- 
lator were full of planks from the 27th August, there being no object 
in passing on water seeing that Qosheshah and Riqqah basins were 
much below T.R. level, till the very end of the season, I think there 
must have been some radical error in the calculation of these discharges. 
The regulator would have to be at least half open to pass a discharge 
of 8,000,000 cubic metres par day. I do not think leakage through 
the planks could represent more than 2,000,000 cubic metres. To 
estimate a discharge without knowing the water-way is not a simple 
matter. 


In the 5th Circle—The following statement gives the dates of com- Discharge of 
mencement and completion of “Sarf” operations in the different Pas 
systems :— : 


NAME OF SYSTEM. | Sarf operations commenced. Sarf operations completed. 
Ramadi. 44. a Ath to 12th October. 21st to 31st October. 
ish elite erty cee Seer pala st to 8th: Octeber. 31st Oct. to Ist Nov. 
Fadiliyah... ... 0... ...{ Sth to 16th October. 16th Oct. to 3rd Nov. 
Sahil Farshut... ... ...} 10th to 15th October. 20th Oct. to Ist Nov. 
Killabyah ft tk th to=8th October. 23rd to 31st October. 
Bayyadiyah ... ... ....|. 3rd to 13th October. 12th to 21st October. 
Shanhuriyah ... .... ...| 18th to 19th October. 17th to 31st October. 
Ghilassi’ 2) 5... 2 5.1) 22th: to’ 19th’ October. 19th Oct. to 4th Nov. 


Water had to be passed from basin to basin in the Ramadi system to 


bring them up to T.R.L, Hods Qamula, Rayyayna, and Ekhmas, 
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Fadiliyah system, were brought to T.R.L. by passing on water from 
Hod Dabiyah, the tail basin of the Assfun system. The river-level 
was very low, but the “‘Sarf” passed off without incident. 

In the Girga Directorate-—The following statement gives the dates 
of commencement and completion of “Sarf” in the various systems, 
and the dates of opening the Nile Escapes. 


Date of commencement Date of completion Dates on which Nile 


Nase Oe arene of Sarf. of Sarf. Escapes were opened 


Khiyam System...|5th to 13th October.|22nd to 27th October.|21st to 28th Oct. 


Akhmin ... ...{5th to 13th October.|19th to 24th October.|18th Oct. 

Khizindariyah .../5th to 14th October.|13th to 26th October.|15th to 21st Oct. 
Abnub... ....../5th to 14th October.|18th to 28th October.|19th to 22nd Oct. 
South Sohag. .../5th to 22nd October.|19th to Ist Nov.  |22nd to 23rd Oct. 


North Sohag. .../5th to 18th October.|19th to 25th October.|19th Oct. 
South Asyut. .../5th to 15th October.|25th to 28th October. _ 


The average time occupied in filling 100 basins was thirty-eight 
days, and average time occupied in discharging the same basins was 
thirteen days. 

In the 4th Circle-—The dates of commencement and completion of 
“Sarf” in the various systems was as follows:— 


Safr com- 
NAME OF SYSTEM. Sarf ended REMARKS. 
menced. 


Kast Ibrahimiyah, Asyut|Ist Oct. |End of Oct.|These basins began falling of 
to Deirut. their own accord as the river 
was too low to keep them up. 

Asyut-Delgawi Chain .../8th Oct. |End of Oct. |Except Hod Delgawi, which was 
= not completely sarfed till 10th 


November. 
East of Yusufi basins,|13th Oct. |9th Novy. Tanashawi, the head basin, was 
Minia Province. ; completely sarfed by 30th 
October. 
West of Yusufi basins,|15th Oct. |10th Nov. — 
Minia Province. 
Beni Suef basins ... ...{29th Oct. |17th Nov. |Hod Qosheshah completed 19th 
November. 


Owing to the completion of the basins west of the Yusufi, and the 
consequent contraction of the flood section of that channel the escapes 
discharging on to it had to be worked with much greater caution than 
usual to avoid a dangerously high level, which would have damaged 
the villages on the banks; and at the same time produce a level high 
enough to irrigate the sahels, In particular, severe pressure was 


7 
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experienced in the Yusufi south of the Itqa Canal Head which channel 
used to draw off a large discharge, but was closed during the past flood 
owing to the conversion of Itqa basin into a “Sefi” tract. For this 
reason the level in the Yusufi below Delgawi Escape had to be kept 
lower than in past years, and the “Sarf” was consequently delayed. 

Appendix L gives the dates of the principal events of “Sarf” in the 
4th Circle during 1897, 1898, 1898, 1900, 1901 The exceptional year 
of 1899 is not included. | 

For the reasons given above the “Sarf” operations were more 
complicated than usual, and [ extract the following remarks from 
Mr. Clowes’ interesting report on the subject. 

In the Asyut Delgawi system the Gebel Asyut Bridge was closed on 


the 8th October, and the basins takhfifed northwards from that date. 


A flush was sent down the Yusufi between the 6th and 9th October 
to flood the sahels down to Delgawi. Delgawi and Badrawan escapes 
were opened gradually between 10th October and Ist November, and 
the discharge through them and the Beni Khalid Escape sufficed to 
flood the Yusufi sahels down to Nezlet El Abid Regulator. 

We next come to the east and west chains of basins north of Nezlet 
E] Abid. The head of the chain on the east is Hod Tanashawi and 
on the west Hod Tukh. These two basins were brought up to T.R.L. 
on 13th October. On the 14th October Nezlet El Abid Regulator 
was fully opened, and the escapes of Hod Tanashawi and Tukh let go. 
The level thus obtained flooded the Yusufi sahels down to Hod 
Tahawi Hod Qurun (basin No. 2 on the east) reached T.R.L. on 10th 
October and was “Sarfed” on to Hod Tahawi (No. 3). Hod Tahawi 
was “Sarfed” on to Hod Deri (No. 4) on 13th October. To increase 
the level in the Yusufi a cut was made in the tarrad of Hod Tahawi 
on 14th October, the date on which Nezlet El Abid Regulator was 
opened. Hod Tukh was “Sarfed” on to Hod Qamadir (No. 2 basin 
west chain) on 14th October and the latter on to Hod Shushah 
(No. 3) on 16th October. Hods Shushah and Deri reached T. R. L. 
on 17th October. A cut was then made in the tarrad of Hod Deri to 
raise the level in the Yusufi, and at the same time Hods Shushah and 
Deri were “Sarfed” on to Hods Tirfa and Menqatin, the next northern 
basins in the west and east chains respectively. Hod Tirfa reached 
T.R.L. on 18th October, and was then ‘“‘Sarfed” on to the Yusufi and 
also on to Hod Der, the most northern basin in the southern system 
west of the Yusufi. The level however at Saqula was still not sufficient 
to flood the sahels. On the 20th October Hod El Der had nearly 
reached T.R,L. and its escape on to the Yusufi was partially opened. 
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On the following day Saqulah Regulator was fully opened. A slight 
mistake was made here in opening El Der Escape too much, and the 
consequence was that the level at Saqulah exceeded T.R.L. by 16 cents 
on 21st October and remained too high till the 24th October. The 
discharge of El Der Escape and the Salibah bridges to the south were 
checked, and though the tarrads were nearly topped in some places no 
harm resulted. 


In the eastern chain Hod Menqatin (No. 4) reached T.R.L. on 20th 


October and was “Sarfed” on to Hod Membal (No. 5) the following — 


day. Hod Membal reached T.R.L. on 23rd October, and was “ Sarfed”’ 
on to Hod Bardanuha (No. 6) on 25th October. Hod Bardanuha 
reached T.R.L. on 27th October and water was passed on from it to 
Hods Garnusi and Salaqusi which reached T.R.L. on 28th October, on 
which date the tail escape of the Tanashawi-Salaqusi chain Abu-Raheb 
was opened. 

The wave from Saqula reached Bortobat, the southern basin of the 
northern system of the West Yusufi basins, on 21st October, but this 


chain being already full could not relieve the pressure in the Yusufi- 


between the 21st October and 24th October, referred to above. Mr. 
Clowes remarks that in future it must be so arranged that this northern 
system is takhfifing heavily by the time the wave comes down the 
Yusufi. 

Regulation on the new Mazurah Regulator was commenced on 
16th October for the benefit of the Beni Suef basins. The wave reached 
the regulator on the 17th October and attained its maximum height 
on Ist November. The regulator was fully opened by 27th October. 
The Yusufi Sahils north of Mazurah were successfully flooded. — 

On the 5th November forty of the upper gates of Kosheshah Escape. 
were let go, and the rest were gradually dropped up to the 8th Novem- 
ber. The lower gates were opened gradually between the 10th and 
23rd November. 

The experience of the past flood has shown that, owing to the 
conversion of the East Yusufi basins, which are no longer available to 
pass part of the Yusufl flood-supply through, and the creation of the 
West Yusufi basin systems on an area which was formerly flooded only 
during “Sarf,” the demand for water in the Yusufi, during August and 
September, has been increased, while the flood-section has been dimi- 
nished. In fact the Yusufi gauge at Deirut had to be kept 0-40 lower 
than in previous years. The most contracted section of the channel 
lies between the head of the abandoned Itqa Canal and the tail of the 
Asyut-Delgawi chain of basins, below which point there is a wide strip 


¢ 


ase 
Swe 


gyn. Seca 

‘ - ' ; 
7 ; ah 
3" ~ Se : . Gian? | 
Fa : \ fone) rova 14 ! \ 

ee i t Z 

; lonv avy © 0/  -vatwHy, oss cr 

A 

VOIYUVH nate lw 

Bm yma 13¢ QOvisvg 190 {3 ae 

! GOH ig = 

Me Yr 

wv1y 1a NY “a rN 
/. 

vasvnuve LMT O 

y 1 ie nee 

isW Bee 

! 


d dui wnvg ve Emo, 
uvarsy aly: o> 
: i 
| 


VUNIHS Ss 

GOH 74° S 
Bees Ss cee 
sa ie is {| 


GF rs) a 24 
VUNIHSf ¢ HN 
; | 
| 


=a IVs : 
My $3 NVH13Q)" 
VHSOW 


OOO COZ! 


SNISVE 183M MIN | 
JN INO HS | a iF 


Me FONIAOEd VINIW® 1s \ Weak 
See sIS0A SHYE oy ry 8, 
et: hos Lees 


QOH : 
} ae Ey 
Po aa 


e. +. 
onidsyy? ™ hayp 
Sits seam 


ie | ee ei > 
. = ae ~ ) 


2k 
~ 
ha 


toes 


1 


+ 


Ue 28%. 


ee id 


, ye 
a 
af 


5 >» o 
‘ 


? vq) 


< — 109 — 


\ 


of Sahil on the left bank extending to Nezlet-El-Abid, which serves 
to relieve the channel. To improve the carrying power of the Yusufi 
at this point it is proposed to make a canal through Hod Beni Khalid, 
the tail basin of the Asyut-Delgawi chain, to replace the Itqa Canal. 

The accompanying plan of the basins along the Yusufi illustrates the 
above description of ‘ Sarf” operations. 


There were a few small breaches in the Girga Directorate and the Accidents 
during flood. 
4th Circle, but none of them was important or caused any damage. 


In last year’s report was given a list of works for improvement Ro ae 
of flood irrigation in the ae circles. The list included thirty-four necessary 
works for the 5th Circle, twenty-four works for Girga Directorate and flood a sent 
two works for the 4th Circle. The small number for the 4th Circle 
is explained by the fact of the extensive improvements being carried 
out in that Circle under the head of ‘Special Works.” The following 
is a revised list containmg sundry additional works. A separate series 
is given for each Circle or Directorate. Interruptions in the series show 
that the works corresponding to the numbers omitted have been con- 
structed. Thus we see that in Girga Directorate the works corresponding 
to the numbers 1, 2, 11, 13, 19, 20, 21, 24 were executed in 1901. In 
5th Circle 33 kilometres of new sayalahs, three feeder culverts and one 
escape, not included in last year’s list, were made during the year. In 
the 4th Circle the pipes required for items 1 and 2 were procured and 


the work will be carried out in 1902. 


Serial 
- Number. 


Circle. Province or System. DESCRIPTION OF WoRK. 


5th Circle/Aswan ... ... ...| Lowering bed of Debeiralh Canal 0°50. 
we sae vee| Making a new canal at Eneiba, Korosko.. 
.| Lowering beds of Sayalahs El Khattarah, 
Hglit Daraw, Bimban to 10 cubits. 
...| New sayalah for Gheziret Baharif. 
yy) ewe vee ose! New Faris Canal south of Shellal. 
Ramadi system ...} Prolongation of Sayalah Sahel El] Ramadi 
to Sahel Bdfu. 
...| Prolongation of Sayalah Hod El Bacatie 
West to Hod El Sib: aiyah. 
.| New regulator for above in Salibah Basa- 
liyah. 
: Regulator i in Salibah Hod Edfu and remak- 
ing old Sayalah through Hod El Bg 
liyah. 


eon Oo wl OUR SO tS ae 


19 


33 
34 


Circle. 


5th Cirele| Ramadi 


9 


Province or System. 


Asfun 


Killabiya 


Ghilassi 


” 
Ramadi 


39 


Asfun 


Kallabiya 
Fadiliyah 


Bayadiyah 
Shanhariya 


system ... 


DESCRIPTION OF WORK. 


Prolongation of Sayyalah El Adayma Hod 
El Namasa to join Sayalah Kommer. 


.| Prolongation of Sayalet Sahel El] Adayma 


to join Sayalah Sahel El Namasa and 
rolongation of the latter to join Sayalah 
| Ghoreirah. 


.| Head regulator for Sayalah El Namasa. 


El] Ghoreira. 


Widening Sayalah El Ghoreirah to 3metres 
.| Prolongation of Sayalah Hod Esna South 


to Saliba. 


.| Prolongation of Sayalah Sahil Esna_ to 


the “ Mawati” and the new escape. 


.| Canal along west of Asfun Canal from 


“ Mawati’ of Hod El Kiman to join Saya- 
lah Hod El Mahamid, and thus connect 
Ramadi and Asfun systems. 


.| Bank round southern portion of Sahil Hod 


El Salamiyah North to admit of its being 
flooded from the branchof the Killabiyah 
Canal which syphons under Mealla Canal. 


.| Culvert in left bank of Sayalah Sahel Hod 


El Sallamiya North to irrigate Sahel. 


.| Regulator at tail bifurcation of Killabiya 


Canal. 


.| Prolongation to “Mawati” of Sayyalah 


Hod Hillah Der. 


...| Extension of Ghilassi Canal southwards 


through existing khors. 


...| Red water feeder for Hod Hisha. 
...| Canal starting from Gebel Silsita to feed 


Ramadi basins. 


.| Three feeder culverts in left bank of Ramadi 


Canal to feed Hod Edfu, and three corre- 
sponding Sayalahs. 


.| West branch to Kandiliyah Sayyalah Hod 


Edfu. ~ 


.| Drain from “ Mawati” of Hod El Riti to 


Asfun Canal. 


.| Prolongation of Sayalah Sharawna south- 


wards to give water at a higher level to 


Hod Hilla-Der. 


.| Bank to cut off southern portion of Hod 


Qamoula, and regulating culvert in feeder 
Sayalah. 


...| Division of Hod El-Ashi West. 
.| Right bank for tail of Bayadiyah Canal 


Hod Damamil, and head regulator for 
Sayala Higazah. 


.| Division of Hod Qift East and construction 


of feeder canal for east portion. 


.| Regulating Hod for Sheikhiyah Canal. 
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Serial 
Number. 


- 3d 


i 
+) 


<o CO “10> 


Circle. 


29 


Province or System. 


29 


Akmim . 
vy) 39 

” ” 

29 9 
South Sohag,, 

9 

” ” 

39 99 

” 9 
North Sohag ,, 
rb) 99 

bP) 99 

bP) 29 

ib} 99 
Abnoub 


Khiyam ,, 


Ahmim system 


29 9 


South Sohag system. 


North Sohag — 


99 29 


99 29 


5th Circle|Ghilassi system 
3 |Girga Dir.| Khiyam 


DESCRIPTION OF WORK. 


...| Regulating Hod for Samata Canal. 
...{| Culvert in N le Tarrad of Hoshah Awlad 


Khalaf for irrigation of Sahel. 


.| Head regulator for Shanshifi Sayalah on 


right bank of Isawiyah Canal. 


.| Culvert in right bank of Isawiyah Canal 


at head of northern borrow-pit of Hoshah 
Nag Sawamea to feed Saqulta Basin. 


...| Culvert for head of Akhmim Sayalah. 
.| Culvert for Hawawish Sayyalah in Akh- 


mim south bank. 


.| Division of Hod Bardis East. 


.| New channel taking off upstream of Abu 


Shushah Regulator, Rashwaniyah Canal, 
and syphoned under Kasra Canal to feed 
Um Tubul Canal for irrigation of Sahils 
Baliana and Bardis. 


.| Feeder for Hod Bayadi from Um Tubul 


Canal. 


...| Head for Barkheil Sayyalah, Kasra Canal. 
...| Head Regulator for Hakim Sayalah So- 


hag east basin. 


...| Supplementary syphon under Tahtawiyah 


for Qilfaw Canal. 


...| Culvert in Nile tarrad of Hod Muaifin to 


irrigate Sahil Gheziret El] Qaramta and 
Shandawil. 


...| Culvert to feed southern borrow-pit of 


Enebis Salibah in east and west banks 
of Tahtawiyah Canal. 


Head Regulator for Sayalah Wadea. 


= Culvert in Nile Tarrad of Hosha Tima to 


replace cut. 


...| Culvert in Nile Tarrad of Hosha Shagilkil 


for sarf of that Hosha and Hod Beni 
Mohamed. 


...| Head regulator, Hawis Canal. 
.| Head regulator, Lahaywa Canal. 
...| Culvert, left bank of Isawiyah Canal, down- 


stream of Salamoni bridge to feed Hod 
Sawamaa. 

Head regulator for Um Tubul Canal in 
bank of Rashwaniyah Canal. 


...| Widening first kilometre of Zarguriya Canal 
.| Head Regulator for Ambariyah Sayalah, 


Girgawiyah Canal, downstream of La- 
baywa syphon. 


...| Head regulator for Shatturah Canal. 
.| Regulating culvert, Baja Sayala, opposite 


(Jilfaw. 


...| Escape in Baja Saliba to sarf Hod Baja 


into old Beni Hilal Canal. 


Special 
Sharaki 
measures and 
expenditure. 
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ao 

Be Circle. ' Province or System. DESCRIPTION OF WORKS. 

DH 

A 

33 | Girga Dir.|North Sohag system] Escape for Hod Awlad Naser into Girgawi- 
yah Canal. 

34 6 , Fe 3 Heads for Naga Tammam east and west 

Sayalahs. 

35 4 J es » «| Prolongation of Kom Badr West and Soffeha 
; canals to meet Hod Um Dumah West 
escape channel. 

36 as 3 5 5 «| Prolongation of Beni Harb Canal into 

Hod Um Dumah East to western saliba 
regulator. 

37 : Khizindariyah,, ...] Culvert in Ofadra bank to irrigate Sahel 


Hosha North and sarf Sahil Hosha South. 

1| 4th Circle|Asyut ....... «..| Syphon under Ibrahimiyah Canal to con- 
nect Hods Mullah and Walidiyah. 

2 fe Beni Suef... ...]| Syphon under’ Magnunah Canal to carry 

water from Ibrahimiyah to the basins 

east of railway and north of Ashmant. 


3} - Asyut-Delgawi syst.| New canal through Hod Beni Khaled to 
replace Itqa Canal. 

4] us % 5 5 | HEseape in Saliba Beni Khalid. 

5 | 5 West-Yusufi 8. ,, | Increasing water-way of Saliba Naglet HI- 
Abid bridge. 

6 | = , & * ,, | Increasing water-way of Saliba Tukh 
bridge. 

7 | ‘3 x i 5, | Increasing water-way of Salibah Qamadei 

bridge. 


The following statement shows the expenditure incurred on special 
measures for prevention of “ Sharaki,” such as making and repairing 
banks round sahils and ghezirehs:— 


EARTHWORK EXECUTED. 


enor | Taras | 
OM. EE, £E. £R. 
Sth: ‘Cjrele' 0 es! ih TORTS 1260 40 1300 
Girga Directorate... 45,853 700 — 700 
4th Cirele ...° 2. ....F 300,000 2000 — 2000 
Totals... ...f' ° 346,998 3960 40 4000 


The above expenditure was provided for by a special Caisse Grant. 


i 


The “ Sharaki” areas were as follows:— 


* 


—————————— RR 


SHARAKI AREAS. 


PROVINCE. 


Rivted Senet TOTAL. 

lver panels 

eee and Islands. 

SEY SED a, RRS ae ee ee 1,039 642 1,681 

Le ee 609 115 724 

(Gs it 0 AB mee Se -~ 1,000 1,000 

NST EM CS OAS ace ie ee Oe 10 1,020 1,030 

LTD Rs nO! Are ah 9 ee a — 3,406 3,406 

PretigOuClae ... fines ihecl vo2o +50 — 1,268 1,268 
Motalsicce 30% 1,658 CAS) 9,109 


Final figures have not yet been received for Minia Province. Judging 
from those which have come in it appears that the area of 3,406 feddans 
given above is considerably in excess of the truth. The “Sharaki” 
areas for 1900 and 1980 were 12,730 and 16,461 feddans respectively. 
Comparing the maximum and mean flood gauges for the three years, 
the figure of 9,109 feddans is distinctly satisfactory. 


Section IV.—FLOOD WATCHMEN. 


The total number of men called out was ‘18,907. The average Nile Corvée. 
number of days they remained out was forty-five. The total number 
of days’ labour was 856,089. 

The number of days’ labour in 1893, 1897, 1900, years of very 
similar flood was, as follows :— 


Years. Number of days’ labour. 
aD seal caso céco meee: cane 1 See 2,125,000 
DMEM van scme sc. foes smn -see 848,490 
UNUM reeeneGs nce st essa hos) (cre bab ene 1,177,545 


The long lengths of new channels and banks accounted for a good 
deal of the labour. The distribution of the flood watchmen is shewn 
in the following statement :— 
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SECTION V.—DRAINAGE. 


The expenditure on construction and remodelling of drains will be 


treated of under the head of “Special Works.” 


description was charged against the Ordinary Budget. 
In the clearance of drains a cube of 68,500 cubic metres was executed 


at a cost of £E. 971. 


No work of this 


The following table gives the levels of Lake Qarfin on the Ist March Levels of 


for the past eighteen years :— 


Level of lake Fall in previous 


Level of lake 
in metres below 
sea-level. 


Fallin previous 
12 months. 


HN ee ee ee 


YEAR. 7 metres peor 12 months. 
1885 39°89 Unknown 
1886 40°00 0°20 
1887 40°38 0°38 
1888 40°73 0°35 
1889 ANT 0°44. 
1890 42°00 0°83 
1891 42°78 O78 
1892 43°32 O54 
1893 A3°7 0°46 


1898 
1899 
1900 
L9OL 
1902 


‘OL rise. 
‘11 fall. 
5 tr) 

7 rise. 


9 


0, 
yO 
15 
°20 
°29 fall. 


The total fall for the past seventeen years has been 4°39. 


Since the 


level began to fluctuate in 1896 there has been a net fall of 0°02, 


Lake Qarun, 
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Part. II.—SPECIAL WORKS. 
(Chargeable to Special Caisse Credit and to Special Grant from Ordinary Budget.) 


The sum available for expenditure on special works during the year 
was £E.372,905.789, made up as follows :— 


£E. Mill. 
Special Caisse Greta. 20a. eee eee Geese 334,059 590 
Special Grant from Ordinary Budget ... ... ... 38,846 199 


Totals. sis. ose jie Ad 203 189 


The total expenditure was £H.356,564.737 leaving a balance of 
£1.16,341.052 to be carried forward. A sum considerably in excess 
of the latter sum was due for land at the end of the year. 

Appendix F gives a general abstract shewing the partition of the 
expenditure on the various projects. Appendices G and H give lists 
of the various masonry works, the new channels and banks constructed, 
and the existing channels remodelled during the year. 

The projects taken in hand or advanced during the year were the 
following :— 

In the 4th Circle. 

West Yusufi basins, Minia Province. 

Extension of West Muhit drain across Hod Sultani to Yusufi. 
Construction of Walidiya syphon under Ibrahimiyah Canal‘ 
Asyut Province. 

In the 4th Circle. 

Magnuna syphon, Beni Suef Province. 

Fayoum remodelling works. 

In the 5th Circle. 

Hamad Escape and out-fall channel. 

Three feeder culverts and one escape. 

In the Projects Circle. 

Conversion of the Asyut basins between the Tbrahimiyah and 
Bahr Yusef canals into perennial tracts. 

Remodelling the Ibrahimiyah Canal. 

Diversion of the Bahr Yusef in Hod Qurun. 

Kitsa pumping station. 

In Girga Directorate. 

Talihat Regulator on Sohagiya Canal. 

Four regulating heads for distributaries of Sohagiya Canal. 
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Work on this project was commenced in 1899. At the end of 1900 West of Yusuf 
the basin banks and regulating bridges had been completed. The fine te 
Nezlet El Abid Regulator and Lock had also been entirely, and the 
Saqula Regulator and Lock, a work of equal dimensions, partially 
completed. These Regulators each consist of twenty 3-metre vents 
and a lock-channel provided with a lift bridge. The expenditure up 
to the end of 1900 was £H.156,939. During 1901 a further expen- 
diture of £H.34,642 was incurred, making the total expenditure to 
date £E.190,981. 

The project estimate for the work was £E.200,000, which results 
have shown to be a good estimate, as little now remains to finish off 
the work. 

The expenditure during the year was incurred on the following 
items :— 

(1) Completion of Saqula Regulator and Lock ; 
(2) Stone revetement of banks ; 
(3) Land charges. 

The experience of the last two years has shown that the water-way 
of three of the Salibah Regulators in the southern system, commanded 
by Nezlet El] Abid Regulator, will have to be increased. A large hole 
scoured out downstream of Salibah Shushah bridge during the flood 
of 1900, wich necessitated the extension of the wing-walls and floor 
at a cost of £E.968. The revetment of the Salibah banks was com- 
pleted during the year. The revetment of exposed portions of the 
tarrads, the increase of the water-way of the Salibah bridges, men- 
tioned above, the erection of lock gates and lift-bridge at Saqula, and 
quarters for regulating establishment, are the only items now remaining 
to complete the project. Both southern and northern systems were 
successtully filled during the past flood. Tle southern system exhi- 
bited some small defects, noted above, the northern system proved 
very satisfactory. 


The objects of this work were explained in last year’s report. It is ny ne 
hoped in the early future to construct a system of West Yusufi basins Lock. 
in Beni Suef Province, where there is an area of 33,000 feddans 
capable of being transformed into rich basin land from a wide Sahil 
which gets one flooding of all too short duration with sarf water. 
The work was practically completed and used for regulation during 
the year. 


The expenditure up to the end of the year was £E.53,381, 


Extension of 
West Muhit 
Drain. 


Walidiya 
Syphon. 


Magnuna 
Syphon. 


Fayum 
Remodelling 
Projects. 


Hassan Wassif 


Canal, 
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The object of this work is to divert part of the drainage of the 
perennial tract of Minia Province into the Bahr Yusef below Mazurah 
Regulator. Part of the channel was excavated during the year, and 
a tail fall at the inlet to the Yusufi built. Pipes were procured for a 
syphon over which the present flood discharge for Sultani basin, and 
a future sefi canal will pass. 

The expenditure during the year was £E.5,283. The work will be 
completed during 1902. 


The object of this work is to ensure the irrigation of Hod Walidiyah 
east of the Ibrahimiyah Canal, which is fed directly from the river, and 
always suffers in years of low flood, by putting it in communication 
with Hod Mallah, west of the Ibrahimiyah, the central basin of the 
well-commanded Sohagiya system. The 1*5-metre pipes required for 
a syphon of two barrels under the Ibrahimiyah were landed at the site 
of the work during the year, and a payment of £E.1,500 made on 
account of them. 

The syphon should be ready before the flood of 1902. 


The object of this work was explained on page 90 of last year’s 
report. The pipes were obtained during the year, and the work will 
be completed before the flood of 1902. 


These projects were the following :— 


(1) Construction of Hassan Wassif Canal. 

(2) Remodelling Bahr Nezlah and branches commenced in 1900. 
(3) Remodelling Tagin Drainage system commenced in 1900, 
(4) Metartaris-Alam Canal’s project. 

(5) Remodelling Bahr Seilah. 


The objects of this canal were explained in page 74 of last year’s 
report. The canal was completed during the year, and used during 
the flood. The expenditure during the year was £E.57,210. A sum 
of £1.4.655 remains to be paid for land in 1902 which makes the 
total cost of the canal £1.61,865. Much more rock-cutting was encoun- 
tered than the trial pits indicated, which made the channel more costly 
than anticipated, but there was no alternative, as to try and widen the 
Yusufi would have been more costly still. The area served by the 
canal is 106,000 feddans. The works carried out in connection with 
the project during the year, besides the excavation of the channel, 
included a fine head shirce, four road-bridges, and a tail escape, 
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The items of work executed in connection with this project during Remodelling 
the year were :— ar Bei 

(1) Rock-cutting of first reach of the main canal. 

(2) Second reach of main canal was remodelled. 

(3) Second reach of the chief branch, the Bahr Kasr El Banat, was 
completed, and the third reach put in hand. 

(4) Minor masonry works costing £E.3,185 were constructed. 

(5) The Difinu road-bridge on the main canal, and the Tagin 
acqueduct, carrying the same channel over the main Tagin 
drain, were completed. 

The expenditure during the year was £E.30,985. 


30°60 kilometres of drainage channels were remodelled or constructed Co 
ralnage 


at an expenditure of GE12,189, The improvement in the tract served System. 
by these drains is very marked. 


This project was completed during the year, and consisted in sup- te pee 
pressing the old Bahr Mitartaris, to feed which, water had to be held 
up to an objectionably high level in the Bahr Tanhalla, and transferring 
its irrigation to the Bahr Alam and Hdwah systems, which are sepa- 


rated by a newly-constructed drain. 


There is a large area of Kharig ez ziman land lying east and north Besos 
of Rodah and iar vah villages in the north-east of the Fayoum, to 
irrigate which it is aahena to construct a high-level canal to be called 
the Abdallah Wahbi, following approximately the alignment of the old 
Wardan Canal. This new canal will take off from the end of the first 
reach of the Bahr Seilah. The first reach of the Bahr Seilah must 
therefore be enlarged, and a sum of £E.2,700 was spent in this work 
during the year. 


Three useful inspection houses at Tamiyah, Seilah and Abuxsa were Inspection 
9 houses. 
built during the year at a cost of £1H.1,082. 


The old Hamad Escape in Keneh Province, which failed during the Hamad Escape 
flood of 1900, was replaced by a fine solid work of six 3-metre vents, 
costing with its approach and out-fall channels £E.13,500. 


The ost of a fine regulator of twenty 3-metre vents, at Tahhat on coe 
Regu or, 
the Sohagiya Canal, was completed. Head regulators were also built i 


Conversion of 
Asyut basins. 
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for the Kom Badr, Harafsha, Beni Harb, and Soffeiha basin canals 


taking off from the Sohagiya. 
The expenditure on these works was £E.12,000. 


The four basins of Tanda, Tanuf, Ashmunin and Etqa, with an 
ageregate area of 52,665 feddans, situated north of Deirut between the 
Bahr Yusef and Deirutiyah canals, were converted into perennial tracts 
during the year. Another small basin of 5,420 feddans, lying east of 
the Deirutiyah Canal between Deir Moes and Mellawi, was also con- 
verted, which makes the total area converted during the year 58,085 
feddans. 


The following lengths of channel were constructed in these basins:— 


Kilometres. 
Canals having bed-widths at head of from 4°5 to 2°0 metres ... 70°6 
Distributaries having bed-widths of from 1°30 to 0°50)... «2. =179°6 
Main drains having bed-widths at the tail of from 4°25 to 
P*A0 metres... 0.6 ee 4 sas, Goan pein woe So ye ee 
Branch drains having bed widths of from 1°00 to 0°40... 1...  73°6 
Lote comecce® “gen dF S35 


The expenditure on the actual conversion works, including arrears due 
for land, during the year was £H.109,577.933. The expenditure on 
remodelling the Ibrahimiyah Canal and Etsa Pumping Station is not 
included in the above figure, as the cost of these works will have to be 
spread over the entire area of basin land in Middle Egypt converted 
into perennial, and I only here desire to arrive at a figure for cost of 
conversion works proper in the basin themselves. To entirely com- 
plete the perennial system in the area of 58,085 feddans mentioned 
above, a sum on £1H.22,000 has been allowed for in the programme 
for 1902. To this may be added a sum of £E.3,455 incurred on the 
preparation of the project, and preliminary field operations, thus raising 
the total figure for expenditure on conversion works proper to 
£1.135,032, dividing this sum by the area converted (58,085 feddans) 
we arrive at £1.2.330 as the rate per feddan for conversion. I may 
remark that the cost of conversion in this system was kept low owing 
to the fact that the main feeder canal for the system, the Deirutiyah, 
was already in existence, and also that land was obtainable at a lower 
rate than it will be in the Minia or Beni Suef Provinces. 

On the 10th August water was admitted to the new canals, and an 
area of 17,024 feddans of dhurah was sown, of which the gross value 
may be taken as £H.102,144 and the net value, after deducting the 
cost of cultivation, as £E.85,120. As the entire area of these basins 
was subsequently put under shitwi crops the figure of £E.85,120 


represents the increased return obtained from the area of 58,085 feddans 
owing to the alteration of the system of irrigation. In 1903 a consi- 
derable area of Sefi crops may be expected in the same area, and the 
value of the outturn per feddan, will show a corresponding increase. 
Tn view of the above facts the proposed increase of taxation of P.T.50 
per feddan appears a very moderate demand. 

Mr. Hopkins, Inspector in the Ministry of Finance, has favored me 
with an intersting note regarding the increase of selling price and 
rentals, up to date, in the villages effected by the conversion works. 
The increase of selling price over the whole area he puts at £E.15 per 
feddan. The mean increase in rental of land, with free-flow irrigation, 
appears to be P.T.150, and for land which will have to be irrigated by 
lift P.T.100. Mr. Hopkins gives instances of contracts where the rental 
value has risen from P.T.275 to P.T.500 and from P.T.300 to P.T.600. 


The work of increasing the section of the Ibrahimyah Canal was Remodelling 
commenced in the reach of 16 kilometres between Minia and Etsa. A Ibrahimiyeh 
cube of 443,328 cubic metres was executed in this length. A regulator 
was built at Hafiz below the off take of the Sabakhah Canal, the main 
feeder channel for the Minia basins, of which the conversion 
commenced in 1902. The old timber bridge carrying the Daira Sanieh 
Railway over the canal at Feshn was replaced by a substantial iron 
bridge. The Minia and Sharana regulators were remodelled and four 
head-sluices were built for branch canals. An Inspection House was 
built at the site of the Hafiz Regulator. The expenditure, including 
sums due for land, was £E.28,225°908. 


This work consisted in cutting off a very exaggerated loop 1,600 Diversion of 
metres deep with a length of only 500 metres between the ends, and 
thus getting a clear course for the Sabakhah Canal. This work really 
forms a portion of the conversion works of the Minia basins. The 
cube of earthwork executed was 375,420 cubic metres and the cost, 
including land, was £E.10,831°160. 


This station is destined to discharge a portion of the drainage of the Eee Dintis 

Sefi tracts of Asyut and Minia Provinces into the river during flood. — 

The installation will consist of four 40” pumps driven by four vertical 
compound engines, and will be capable of discharging 8 cubic metres 

per second on a lift of 44 metres. The contract for the plant has been 

given to Messrs Easton & Anderson, and it is proposed to commence 

work on the station in May 1902, and complete it before the flood of 

1903. The expenditure during the year was £E.5,561°601. 


Part III.—WORKS AND ESTABLISHMENT. 


Section L—MAINTENANCE AND REPAIRS. 


Details of the quantities of earthwork executed during the year 
and its cost are given in Appendix D, The total quantities are as 
follows :— 


By Hand. Dredging. 
CIRCLE. ———$—$—<—$—<—$—<—<—<—————— ee | 

Quantity. Cost. Quantity. Cost. 
C.M . £E C.M £E. 

dthe@irclemte seste,. 1 408009 55,970 459,536 16,000 
5th + Cirele-pss.- 2.4, 161, 2,002,890 31,762 — _— 
Girga Directorate ...{ 2,402,244 26,227 — — 

Totals -ta1 Owo2000 113,959 459,536 16,000 


The following sums are still due on the above cubes :— 


£E. Mill. 
Aah OED OIretes tan Ayr ps rest: hace naw URee Gack teeneeagee 828 419 
tbratimiyal *Drédginig ej. ene, PURO. eR ae eee 


Adding these sums to columns 3 and 5 we obtain £E.32,590 and 
£1H.17,232 as the actual cost of the work. The average cost per cubic 
metre of earthwork by hand was as follows : — 


Pr: 
Ath Circle 1°22 
5th Circle aa 1°25 
Girga Directorate 1:09 


These rates are quite normal. The figures for the 5th Circle include 
a cube of 321,034° for clearance due to the choking of canals in Keneh 
Province by debris carried down from the hills during severe rain- 
storms in March and April. To assist in meeting this extra call on 
the ordinary Repairs Budget allowance a grant of £E.2,000 was made 
by the Caisse de la Dette, which rendered it possible to put the 
channels in good order, and proved to be money well-spent, seeing the 
feeble character of the flood. 

The cube of ordinary earthwork executed in the 4th Circle was 
considerably below the average of the last few years. The dredging 
bill for the Ibrahimieh Canal was, however, the highest since 1891. 
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The following are the causes which contributed to increase the cube 
of dredging ; Firstly, the long channel connecting the head of the canal 
with the main stream of the river, in which dredgers had to be kept 
working up to an advanced date; Secondly, the closure of the head 
and opening of a diversion channel in connection with the construction 


of the new head regulator. 


Severe scour at the head of the diversion 


channel was caused by the interference of the Barrage works with the 
regime of the river, and a large deposit of silt was thus caused in the 
head reach of the canal, over which the dredgers had to pass twice, 


The following table shows the quantities dredged in the Ibrahimiyah Dredging 
Canal during the last eleven years:— 


in the 
Ibrahimiyeh 
Canal. 


QUANTITY IN CUBIC METRES. 


In River at Asyut. Total. 


Cost IN £E. 


_—_—_-——— |__| — | ——— — — — — — — —— — — ————————— | 


YEAR 
Asyut to Deirut. 

1891 836,116 
1892 413,088 
1893 371,926 
1894 448,026 
1895 391,253 
1896 300,706 
1897 214,212 
1898 247,813 
1899 129,367 
1900 201,656 


_ 1901 312,457 


836,116 
413,088 
371.926 
448,026 
351,253 
300,706 
914.212 
947,813 
129,367 
268,581 
459,536 


(2 a, Ne Re 


_ 
H= O> 
NS 
Sve) 
“1 bo 
CO Or 


There was no expenditure on the spurs in the Ibrahimiyah Canal Ibrahimiyeh 


during the year. 


Canal spurs. 


The following statement shows the cubes of stone purchased and River 


protective 


built into river spurs and revetments during the year, and the expen- works. 
diture incurred on transporting and building Government stone into 


the same :— 
New stone. Expenditure 
C on transporting Total 
jas and building Expenditure 
Cube. Cost Goyt. stone. 
C.M £E, £E £H, 
PIO URGIG! ue oes ts 8,601 1,395 113 1,508 
of = Oe are 6,091 936 @ _- 936 
Girga Directorate... 4,649 897 323 1,220 
Totals... 19,341 3,228 436 3,664 


(a) A sum of £E.340,465 was due as the end of the year on this cube, 
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Besides the above a length of 326 metres of the Nile tarrad at 
Mataana was revetted in the interest of the Daira Sanieh Administration 
which allotted a credit of £E.636 for the purpose. Only one new 
spur was built, at Luca in Asyut Province. The rest of the work 
consisted in repairing and extending revetments. 

The following expenditure was incurred on revetting canal banks 
below regulators and other important points : — 


New stone. Transporting 
CIRCLE. ee and Total cost. , 
Cube. Cost. building. 
Rueeer 5 Riera a aes a Be) DE 
Ath Oiveleseus 4." VS) tit b 88 1,578 Be 1,578 
5th Circle ptaanibbir — — — 
Girga Directorate... 1,659 409 65 474 
Motalssciase|  » Qiken 1,987 65 9,042 


Section IL—NEW WORKS AND IMPROVEMENTS. 
(Exclusive of Special Works). 


The quantity and cost of earthwork executed in new channels and 
banks, exclusive of special works, was as follows :— 


New Channels and Banks. 


CIRCLE. : 
Quantity. Cost. Cost of land. Total cost. 
C.M i £E £E. 
LRGs 1 eee ems ene 222,131 2,740 = 2,740 
Stn Girdle ..5. ..'..ct, - 946,200 3,035 822 3,857 
Girga Directorate... 80,515 @ 976 741 eg Xi 
Totals... ...| 549,452 6,751 1,563 8,314 


The lengths of the new channels and banks are given in the following 
statement :— 


LENGTH IN KILOMETRES. 


CIRCLE. 
New Channels. New Banks. 
Ath Circle TA a ae eh eer ae 32,146 4,717 
Stele dete oc, Aone 33,272 ; pe 
Ginga) Directorates: ~ 0... tee: 3,172 2,444 
Total, james 68,590 7,161 


ESS COCO 


(a) Includes 746 cubic metres rock-cutting not included in Appendix D, 


The details of the work executed are given in Appendix E. The 
principal items were a new drain in Hod Delgawi, Sharkas Canal, in 
Asyut, and the prolongation of the Damranyiah Canal to Salibah 
Samhud in Keneh Province. 


Appendix K shows the progress made with revetting basin banks, Bagi 
the quantity of stone used and its cost. The total length revetted was ee ers 
42,924. The average quantity of stone used per metre run was 1°85 
cubic metres, and the average cost per metre run was £E.0°590. Out 
of the 42,924 lineal metres a length of 36,221 was done in the west of 
Yusufi basins, and on the Mazurah Salibah and Bakir bank, which 
come under the head of “Special Works.” In Kena Province a length 
of 3,434 metres was revetted at the request of the Daira Sanieh Admi- 
nistration which furnished a credit of £E.1,112°094 for the work. <A 
sum £E. 500 was spent in Girga on repairs to revetments. 


A list of new masonry works and buildings charged to the Ordinary Ree Pony 
Budget is given in Appendix B. On works for the improvements irrigation. 
of irrigation the expenditure was £H.5,196°546 and on buildings 
£H.1,188-680, Most of the new works were built in Girga Directorate 
where money is not as tight as in the other circles. The principal 
works were head sluices for the Girgawiyah and Maabda canals, and a 
regulator on the Qaw Canal. A substantial office was built for the 


Director of Works at Sohag. 


Appendix C gives a list of the masonry works repaired and remodelled. Masonry 
In the 5th Circle thirteen works were repaired. The most important Seas s 
was the syphon carrying the Rannan Canal under the Damraniyah Canal. 

In Girga Directorate twenty works were repaired, of which the most 
important was the Shattura syphon, which was remodelled, and had 
its water-way enlarged. 

In the 4th Circle numerous petty repairs were executed on general 
repair estimates. An important work was the repairs of the big Abu 
Baqara acqueduct in the Ibrahimiyah Canal which failed during the 
flood of 1900. A massive new wing had to be built on to this aque- 
duct at a cost of ££.1,966. A sum of £H.592°575 was spent on 
repairs and painting of Koshesha Escape. 


Sxcrion III. — AGRICULTURAL ROADS. 


The expenditure on construction of new roads in the Fayoum Pro- Agricultural 
° roads. 
vince during the year was £E.1,443. The following statement shows 


Bridges to 


replace ferries. 


Canal bridges 
in Girga 
Directorate. 
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the progress made with the programme of new roads for the Fayoum 
approved of in 1898 :— 


Length included Cunstructed up to end | Constructed during d 1901. 
in 1898 programme. of 1900, 1901. s aa 
Kilometres. Kilometres. Kilometres. Kilometres. 
222°0 98°5 4°(0) 102°5 


Progress with the new roads was purposely delayed owing to the 
numerous new channels projected or under construction, as it appears 
probable that some of the proposed new roads can be carried along the 
banks of new or remodelled channels. This was done during the past 
year in the case of the Hawaret El Makta-Lahun road, which has been 
carried along the bank of the new Hassan Wassif Canal. Including 
this length of 11 kilometres the actual progress with the roads up to 
date has been 113°5 kilometres. 

The amount of earthwork executed in repairs to roads is shown in 


Appendix D. The expenditure was £H.2,064. 


Section IV. — BRIDGES TO REPLACE FERRIES. 
ve 


During the year two iron girder bridges with timber platforms, screw 
pile piers, and masonry abutments were constructed on the Ibrahimiyah 
Canal at Ibiouha and El Kefour. The expenditure incurred during 


the year was as follows :— R 
£E. Mill. 
Balance due on Hawasliyah bridge ... ... ... ... 157 340 ‘ 
Thiouha ‘bridge rr. ce eee ag eee ae RO eee 
Hit etourbrmdee.ist ass Shei Was aw cecllakew oe oe eee 
Totals. a= 3,000 S006 


In Girga Province fourteen bridges costing £E.7,309:196 were built 
on the Girga canals. The bridges are solid structures with masonry 
abutments and piers, and timber platforms. These fourteen bridges 
form part of a programme for forty-nine bridges costing £E.27,113 
accepted by the Provincial Council in 1900. The cost is dee ed by 

a special cess on the cultivated area of the Province. 

Kena Province has recently followed the lead of Girga, and the Pro- 
vincial Council has accepted a programme for bridges to be paid for by 
a special cess as in Girga. 

These instances sige what store the rural population sets on good 
communications. 
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Section V.—WORKS OF PRIVATE ENTREPRISE. 


Line No. 10, between Gabala and Senoures, 5 kilometres in length, 
was completed and opened to traffic during the year. The line from 
Miniet El Het to Shawashna, vid Abu Gandir and Nezlah, was practically 
completed but is not yet opened. This line replaces lines No. 8 and 9 
of the original programme, which has now been carried out in full. 
One extra line from Fayoum to Edwa, 7 kilometres in length, was 
constructed last year. The total kilometrage of line made amounts 
to 162 against 1464 of the original programme. 


The New Egyptian Company started operations, in the matter of 
reclaiming land in the flood-spill channels of the river, on a khor 
opposite Sohag. The khor has two mouths at its northern extremity, 
separated by high ground; one mouth was provided with a dry stone 
weir by means of which the discharge through the khor was regulated, 
the other mouth was closed by a massive sadd with pitched faces. 
The Company’s Chief Engineer declares himself well satisfied with the 
results obtained during the past flood, as regards mud-deposit in the 
khor. A considerable area of the newly reclaimed land in the khor 
was rented out for shitwi crops. — 

The Company has been authorised to carry out works at several 
sites in 1902. 


Section VI—EXPENDITURE DURING THE YEAR. 


An Abstract of the Expenditure during the year is given in Appen- 
dice A and is as follows :—- 


£E. 

Establishment and contingent charges... ... ... ... 34,080 
ene n Ser ee ol Sek iets cue ewes) ese” tae (004,092 
Pobele ators en, COUCH Le 


Section VIL—ESTABLISHMENT. 


Mr. Clowes had a very busy year in 4th Circle, with an expenditure 
of £E.183,600 on special works. The sarf operations under the new 
conditions introduced by recent works and extensions were also compli- 
cated. They were personally superintended by Mr. Clowes throughout, 
to the great advantage of all concerned. 

Mr. Ireland, Director of Works, held charge of the Circle during 
Mr. Clowes’s absence on leave. Mr. A. G. Sachs, Director of Works, 


Agricultural 

railways 

in Fayum 
rovince. 


Nile 
reclamation 
works, 
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did excellent service as engineer in charge of the big Yusufi Regulator. 
Abdulla Bey Wahby, Director of Works, worked up to his reputation 
in charge of the important Fayoum works. The Chief Engineers in 
the 4th Circle managed the summer distribution well, and Talaat Bey, 
Chief Engineer of Minia, is complimented by his inspector on his conduct 
of the sarf operations. Ismail Bey Sirry and his staff got through a 
lot of work in the conversion of the Asyut basins. It was particularly 
creditable that the entire area of the converted basins was successfully 
irrigated and yielded excellent flood and winter crops. To attain this 
result required a large expenditure of time and patience to induce the 
cultivators to do the needful in the shape of preparing their field water- 
courses in time. Hearty thanks are due to §. E. Hishmat Pasha, Mudir 
of Asyut Province, for his assistance in this matter. The flood irri- 
gation of the 5th Circle and Girga was very successfully carried out by 
Sidky Bey, Inspector of Irrigation, and Hassan Bey Wassif, Director 
of Works. One has to study the careful reports of these two officers 
to know what careful and unremitting attention is required to prevent 
large areas of Sharaki in years of poor flood such as the last three years 
have been. 


K. E. VERSCHOY LE, 
Inspector General of Irrigation, 
Upper Egypt. 
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APPENDIX A. 


ABSTRACT OF EXPENDITURE IN 1901 UNDER THE DIFFERENT SUB-HEADS OF THE Bupcet. 
ee EE 


EXPENDITURE. 
SuB-HEADS OF BUDGET. 
4th Circle.| Projects. |5th Circle.| Girga, Total. 
£E £E £1. £1 £E 
Sus-Cuap. I.— Establishment. 
Teed ree seas 9,709 | -1,412,| 4,083.1 3.858 1, 19,019 
CGT Se co ee en a aa — 1,256 1,178 6,338 
Total, Sub-Chap. I ...] 13,613 1,412 5,289 5,036 25,350 
Sus.-Cuap. II. 
Travelling Allowances ...--4. ... ...| 4,032 — 1,187 1500 6,554 
Me POST AMIS a, Rost dou! aay. dns. Kee ens 175 — 98 98 iE 
MPAA Ret he eno Meee iene fide. ons 487 — All 468 * 1,366 
Office Rent nsf SOU GP ne anal ee 161 —_— 104 131 396 
Oper = ae. os tk Bee ces 10 > 19 14 43 
Total, Sub-Chap. IT 4,865 — 1,819 2,046 8,730 
Sus-Cuap. III. 
Furniture and instruments... ... ... 50 — 16 Lip 241 
Sus-CuHap. IV. : 
New works and Sharaki prevention ...| 2,940 2917 — 891 6,808 
Sup-Cuap. V. 
Repairs and Maintenance... ... .«..| 9,989 — 4,630 5,000 20,119 


Sus-CuHap. IV anp CorviE ABOLITION. 


Earthworks and works for decreasing 
the cost of maintenance of banks and 


DCSE 2 iL, ARS Pe ans oe ee Mm fo 929) — 39,084 | 32,650 146,434 

Bpecialmew Works: tsep neste... i... ---| 19,100 | 10,863 1,465 1,500 32,928 
SpeciaL “Catsse” CREDIT. 

New Works ... 00. see eee vee ese} 161,560] 130,570 | 15,089 | 10,500 | 317,719 
New Acricutturan Roaps... ,.. ... «| 1,443 =a _ — 1,443 
SprcraL Crepir ror SHarakt Works ...| 2,000 as 3,300 700 6,000 

WM SryabE NGS. Gr yza gk 2 last ese. atvse. sess] 3,000 — — = 3,000 


Total of Works ...| 278,332 | 14,4410 | 60,034 | 51,916 534,692 


SS S| bee OS ee ae 


Grand Totals ...| 296,810 | 145,822 | 67,142 | 58,998 068,772 
——————————————————————————————————————————————————— EEE OOOO 
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APPENDIX B. 


List or New Masonry WorkKS EXECUTED IN 1901 AND THEIR Cost, 
EXCLUSIVE OF SpEcIAL WoRKS. 


NAME OF WORK. 


5rx CIRCLE. 


Works for Improvement of Irrigation. 


Kena PROVINCE. 


Permanent Nile gauges at Hsna and Nag Hamadi ... 


Buildings. 


Irrigation stores on Tukh and Awlad Amr Canals ... 


GIRGA DIRECTORATE. 


Works for Improvement of Irrigation. 


GIRGA PROVINCE. 


Culvert for Hod Bardis east of Bashaw pares 


Salibah Hammam east culvert 
Salibah Hammam west regulator.. 
Girgawiyah Canal head reg oulator.. 
Sayalah Beni Hilal culvert . 


Regulator on Qaw Canal at Subaykah ‘Salibal 


and west feeder culverts.. 
Nile gauge at Sohag 


AsyuT.—2ND SECTION. 


Maabda Canal head regulator 


Buildings. 
Office -at-Sohag. 6.0 Sui ers > aes 


Total Total 
Cost. per per = 
Province. Circle. 
£E. £E. £E. 
‘ 297.241 
ee 297.241 
40.082 
ee 40.082 
337323 
203.544 
124.489 
DO tos 
JIS Badu 
it 167.518 
es east 
739.995 
89.999 
3,836.137 
563.168 
063.168 
vee cee evel 1,148,598 | 1,148.598 
———]_ 5,547.903 


List or New Masonry Works EXECUTED IN 1900 AND THEIR Cost, 
EXCLUSIVE OF SpEctaL WorKs—conceluded. 


Total Total 
NAME OF WORK. Cost. per per 
Province. Circle. 


4tu CIRCLE. 


Works for improvement of Irrigation or Drainage. 


Fayoum PRovINoE. 


Government shares of combined road and _ railway 


CLONES 9 ASS Ses NR A am ee ee in one 500.000 500.000 500.000 


ABSTRACT. 
£E. 


DMC eae Tek oak 6 sSkri ees | fae ar) esta ROD LOLO 
Creda ireciorate 4 .n3) see -<c6 Hesse {peso oss) seq ys 04 QO 
DIRP IR CIO ame ere ADR aa ESTE 350 TORS oh spe aes 500.000 


Grand Total for Upper Egypt... ... £H.6,385. 


A) 
U 
bo 
bo 
er) 
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APPENDIX C, 


NX 
List or Masonry Works Reparrep AND REMODELLED IN 1901 AND THEIR Cost. 


Total Total ; 
NAME oF Work, Cost. per per Grand Total. 
Province. Circle. 
5tH CIRCLE. 
Kena PROVINCE. 

Repairs to Gebbalaw escape ... 60.0 see ae 219.673 
- Abu Shusha escape... ... « V2oo 
a Damraniyah Canal syphon .. Acs 561.130 
as Salibet Hamad east reg ulator ... 143.717 
3 Salibet El-Tewerat regulator are 32.699 
" Culvert fl-lewerat—.... -... “ss. 16.556 
4 El-Ashraf bridge... .. oe Bor 
Qift east and west regulators Be 14.020 
Miscellaneous petty repairs ... ool 

Angle irons for bridge grooves ¢ and regulating 
timbers .. EE sk OD me ee 240.330 

1,457.968 
ASWAN PROVINCE. Be 

Repairs to Ramadi regulator... ... ...  ... 48.428 
5 Edfu Kilh escape .. : ee 17.413 
< Bimban and Khattara br idges ae 23.520 
Miscellaneous petty works ... . ak 53.748 


143.109 | 1.601.077 
GIRGA DIRECTORATE. 


ASYUT.—2ND SECTION. 


Repairs to Abu Tig escape 2... 2.5 vee ase 19.282 
s IMUISTANORCADIG G2 eer. eee es ant 7.000 
PIMP OSCAPE Acc) cus. cee fase. ST: 23.432 
- BebIMneCseaDOis ee. Gas) see.” ox 13.450 
a Aqadma tegulator:.. =... sas ves 19.300 


a Abt Zabuba-escape- si.) cca ces 31.712 
> Osmaniyah regulator ... ... 0... 17.100 


- MOWILCCMIMLOL et. wa eaa loon 82.013 
A Masah Abnub OSCOPO nn aax seek 7.030 


5 Salibah Maabda regulator ...... BYP YP 
. Beni Mohamed syphon... aml cot B20 Ld 


- Miscellaneous petty repairs... ... 9.732 
nele i irons for brid Ose, nae Geer 2.069 
r bridge grooves 52.06 352.069 
GirGaA PROVINCE. 
Remodelling Shattura syphon _.. 661.181 
Repairs to Hamnan and Awlad Yehya 
escapes . NRO ce bite RS WE 53.876 
Repairing Sohag ag escape bas Seas ahs oes mee 9L TSI 
os Mahamda regulator. ne os 21.868 
a Hawidi canal head regulator. me 16.601 


weet eens 


Carried over... ise eee — _ 1,601,077 
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List or Masonry Works REPAIRED AND REMODELLED IN 1899 AND THEIR Cost—concluded. 


BNaeN0e_€0fwn0na0axo00s0aS»0sSaaSSsSsSsSSSSS SSS 


Total Total 
NAME OF WORK Cost. per per Grand Total. 
Province. Circle. 
Brought forward... sv. 1,601.077 
Repairing Umur Dumah west escape ...... 76,610 
# Woshah Khanausa escape ... ... 14,758 
Miscellaneous petty repairs ...0 00.0... we 278.412 
Angle irons for bridge grooves... ... 0 ... 123.141 1.338.198 
————| 1,690.267 
4rH CIRCLE. 
Asyut PRovINcE. 
Petty repairs to bridges ..... heh kore 450.000 
Travelling Nasbah, Deirut regulator bre Bate 32.420 
Repairing Masbaha ringews cee es,” sie) os 180.000 
Models of irrigation UT up. capesmea tae eo __154.000_ 316.420 
MinrA PROVINCE. 
Petty repairs to bridges ... =... 00.0 see one 350.000 
PA ALL CALS LOCAL UO sry a eee ek ~~ ae 375.065 
Repairs to Minia bridges, arrears... ... ... 200.000 
5 Abu Bagara @ aqueduct . sett eae] 25400,000 
Regulating timbers... ... vee vee eet 125.000 3.516.065 
Bernt SuEF PROVINCE. 
Repairs to Koshesha gates... 300.000 
2 inspection houses, including : a well 
at Wasta_... Lhe FI Re eae en 200.000 
Petty repairs to br idges Ree ater ao riss 3 Ses OW 
Painting Koshesha escape... ... «+ 200.000 
Angle irons for bridge grooves... ... «.. 110.000 
Petty repairs, Koshesha escape .. +A 92.515 
Repairs to road bridges, arrears of 1900 ...} 530.000 ; 
enter potty Eepalls.| Gs.) as. ciss> co0k “ee 160.000 
Regulating timbers .... 3:3. (a0 0. tees ee —__125.000_ 2.937.515 
Fayum PROVINCE. 
Repairs to inspection houses ... PRO bam OK 000) 
works, arrears for Rata 2.4, 180,000 
‘ 7 ours Seen Aull 6,460.000 
ee Ost 
ABSTRACT. a 
OS Cg Se 20 ge ge = aa ela 1,601.077 
Girga Pree is ea. Ge 1,690.267 
Aen OARGle ce 66k 4. a SRE 6,460.000 


Grand Total for oe De eee £.10,251.344 
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APPENDIX E. 


STATEMENT SHOWING THE New Bangs AND CHANNELS MADE IN 1901, 


EXCLUSIVE OF “SprctAL Works,” 


Length Quantity 
in of 
kilometres. earthwork. 


NAME OF WORK. 


O.M, 


4ra CIRCLE. 


Asyut PROVINCE. 


New west drain in Hod Delgawi 


20 12°846 64,065 
Junction of Canal Geziret Shakh with 'Gozinet El Hesse 


Canal.. — 40,529 
New channel from Dernawer Canal 0°955 Deo’ 
Canal Sharkas ee 13°500 5,653 
Extension of Canal Wanli.. 4°845 9,736 


Diversion of river bank at Nezlet Mohamed Solnince 


Minta PROVINCE. 


Diversion of river bank at Matahra... 0°265 or L 
” ” » at Bahayn... ... 0°570 11,909 
” » » at-Abou Shehata O'd71 10,065 
” ¥ » at Abou Hassiba O'651 10,073 
5 - » round Abou Hassiba 0173 4,061 
oS ‘, 5» Nazlet Amran ... 


Bent Surr PROVINCE. 


Diversion of river bank to replace Cut Dibabiyah... 


Teeth Coecle.. ce 


dtH CIRCLE. 
Kena PROVINCE. 
Junction between Ghilassi Canal and Hamad Escape... 0°100 8,706 
Prolongation of Damraniyah Canal... Pa 18°600 93,655 
a Kher Abou Humar 3°065 24,364 
a Kher il Halim... . 1°760 17,749 
< Sayalet El Ashshi East.. 3°360 35,764 
4 Sayalet El Hilla 3°180 34,826 
‘ Sayalet Zarnikh 


Total 5th Circle 


0°900 16,646 


0°710 12,224 


0877 | 28,342 


3°307 31,142 


Total 
quantity. 


142,186 


28,342 


222,731 


246,206 


000,000 
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STATEMENT SHOWING THE New Banks AND CHANNELS MADE IN 1901, 


EXCLUSIVE OF “SpEcIAL Works’’—continued. 
a 


Length Quantity Total 
NAME OF WORK. in of ’ 
kilometres. | earthwork. | qpanityes 
O.M. C.M. 
GIRGA DIRECTORATE. 
GirGa PROVINCE. 
Diversion of Sohagiya east bank at Hod Awlad Nasr _... 2°007 22,381 
B; of west Nile bank at Hod Beni Hilal... ... ... 0O°573 6,495 
Drainage channel for Mawati of Hod Kawamil ... ... ... 1536 6,433 
Diversion of Nile bank at Hod Sahil Tukh ... 2... 1... 0°592 7,104 
————| 42,413 
AsyutT PROVINCE. 
Diversion of Hassan. Darwish Canal at Luca... ... ... 0. 0°908 38,102 
———| 38,102 
Total Girga Directorate... — — 80,515 
ABSTRACT. 
Cubic metres’ 
A CITEAS APC LG Peale Mecaen ithaca hn tev shoal ee ats. ela 222 Tak 
SU aes) Sot 246,206 


Girga Directorate Te eee ae a 80,515 
Grand Total <+—~_:549/452 
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APPENDIX F. 


GENERAL ABSTRACT OF EXPENDITURE ON “ SpEcIAL WorKSs” 


CHARGED TO SPECIAL CAISSE 


CREDIT AND SPECIAL GRANT FROM ORDINARY BUDGET. 


NAME OF WORK. 


4th CIRCLE. 


A.—Wesst oF YuSUFI PRosxct, 
Minta PROVINCE. 


Regulator and lock at Nazlet El Abid.. 


Saqula... 
Masonry works in basins... 
Earthwork .. 
Land 


Rubble <8 retment 
Inspection house 
i adjustment for 1900 


B.—Consrruction of Mazuran Loox AND 
REGULATOR .. 
Mazurah Salibah and stone sadd. . 
Mazurah inspection house 


C—EXtTENSION OF west Moutr DRAIN 
Across Hop SULTANI. 
MSEUMIVOTIGE SS oct lo<s aes ese. eae 
Uinta ges en ee 
Masonry works... 
D.—W ALIDIYAH SYPHON UNDER IBRAHIMIYAH 
CANAL Sin Sg tee Ca ee 


E—Maanuna Sypuon, Beni Suzr 


F.—Fayoum REMODELLING WORKS. 


(1) Surveys 


Carned forward... 


Ordinary 
Budget. 


£E. 


475.000 
917.605 
968.303 


500.000 
1,200.000 


8,713.184 
710.873 


581.940 


1,500.000 


1,575.000 


17,141.905 


EXPENDITURE. 


Caisse Credit. 


£E, 


6,003.000 
1,500.000 


3,984.499 
18,493,941 


20,800.633 
1,672.528 


1,000.000 
1.910 
3,700.129 


450.000 


| ake 


57,606.649 


1,200.000 


710.873 


4,282.069 


1,500.000 


450.000 


Total 


don! per work. 


£E. £E. 


475.000 
6,920.605 
968.303 
1,500.000 
3.984.499 
18,493.941 
500.000 
34,042,348 
99,513.817 
1,672.528 


31,897.218 


1,000.000 
1.910 


5,283.979 


1,500.000 


450.000 


1,575.000 


74,748.545| 73,173.549 
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Gryerat Apsrracr or Exprnprrurn on “Sprcran Works CHARGED TO SPECIAL CAISSE 
Crepir AND Spectra, Grant rorm Orpinary Buperr (continued.) 
en ee 
EXPENDITURE, 


NAME OF WORK. 


Brought Forward... ... 


(2) Canals. 
Vaid <4. = fe. 
Earthwork ,.. 
Masonry works... ... .. 
Inspection houses... ww... 
(3) Drains. 
Earthwork 4... ss 
Masonry works... 


PROJECTS CIRCLE. 
A.—ConvVERSION OF Asyut BASINS. 
Barth work... 
Masonry works... 


Inspection houses 
Tand ... 


B.—WIpDENING IBRAHIMIYAH CANAL. 


Earthwork... 
Revetment ... 
Masonry works... 
Inspection houses 
Vand ..° 


C.—CoNVERSION OF Minia Basins. 


Diversion of Bahr Yousef :— 
Harthwork ... 
Land ate 


Collection of materials 
D.—Ersa Pumprna Srarion. 


1st Payment for plant 
Building materials ... 


Carried forward... 


Ordinary 
Budget. 


17,141.905 


21.000 


3,370.000 
1,082.095 


425.000 


22,040.000 


Il 


1,280.717 


3,406.173 


Ps: 


Caisse Credit. 


£E. 
57,606.640 
1,021.062 


79,159.770 
12,014.478 


8,457.640 
3.300.000 


161,559.590 


Pape 


© 


7 


ie) 
ie) 
bo 


9.350 


b) 


bal ae te | 


24,665.509 


| | 


Total. 


£E. 
74,748,545 


1,042.062 
79,159.70 
15,384,478 

1,082.095 


8,457.640 
3,725.000 


183,599,590 


37,704.590 
28,256.915 

4,189,315 
16,909,247 


87,060,067 


11,148.960 
2.758.000 
10,846.029 
730.613 
2.588.080 


28,071.682 


10,158.849 
163.463 
5,000.000 


15,322.312 


4.902.601 


15,322.312 


4,002.601 
900,000 


4.902.601 


a A FS es i 


Total 
per work. 


£E. 
73,173,545 


Veta 


110,426,045 
183,599.590 


Bier 


87,060.067 


alee 


28,071.682 


15,322.312 


4,902.601 
».{ 10,686.890] 124,719,772] 135,356.662| 135,356.662 
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GENERAL ABSTRACT OF EXPENDITURE ON “ SpEcrAL WorKS ” 


CHARGED TO SPECIAL CAISSE 


CREDIT AND SPECIAL GRANT FROM OrDINARY Bupger (concluded.) 
eee 


Name or Work. 


Brought Forward... 


E/.—EstaBlLisHMENT. 


Salaries 
Travelling allowance, “railway, fares, ete. 


Rent of buildings, Dahabiahs, materials for 


surveys and sundries... me: 


Total, Projects Circle... 


dra CIRCLE 


Hamad Escape and contingent works ... 
Three feeder culverts and one escape ... 


Total, 5th Circle... 


GIRGA. -DIRECTORATE. 


Talihat Regulator, Rchagais Canal | 

Head regulators ‘for Kom. Badr, 
Beni Harb-and Soffeiha canals .. 

Earthwork and land... ... ... # 


ean 


Total, Girga Directorate... 


Grand Totals... 


Ordinary 
Budget. 


£E, 
10,636.890 


3,203.108 
---| 13,839,998 


381.000 
1,085.199 


|  1,466.199 


178.745 


1,321.255 


1,500.000 


38,846.197 


130,569.773 


EXPENDITURE. 
Caisse Credit. Total. Total 
per work. 
£h, £E. £E. 


124,719.772| 135,356.662| 135,356.662 


— 6,606.601 = 

= 1,228.690 Se 

== 1,217.818 — 
5,850.001} 9,053,109] 9,053.109 


144,409.771| 144,409.771 


15,470.177 


15,089.17 15,470.17 

Mf 1.085.199} 1,085.19 
15,089.177| 16,555.376| 16,555.376 
-8,035.923} 8,214.668] 8,214.68 
2,007.216]  3,328.471] —3,328.471 

456.861, ~ 456.861} 456.861 
10,500.00} 12,000,000} 12,000.000 
317,718.540| 356,564.737| 356,564.737 
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APPENDIX G.. 


List or Masonry WorKS EXECUTED UNDER “SprctAL WorkKS” GIVEN IN APPENDIX F. 


Cost. 
eT halt Le Per Work. Total. eee 
per Project. 
A.—Werst oF Yusuri Proszxcr. 
Regulator and lock, Nazlet El Abid Cau ae. 475.000 
Regulator Saqula (part payment) ... sie lave here] POROUS 
————|  7,395.605 
Additions to floor of Shushah Regulator... ...0 0.0 16. ee 968.303 
Haspectign,nouse at Sagula. iiss) vos eet. “eee some <ey 500.000 
————| 1,468.303 
B.—Constrruction or Mazuraw REGULATOR AND Lock. 8,863.908 
Regulator and lock pate caer cyan et) coat onda Revel meee aren 
Inspection house ... ©... Scarihite ie insane iia 710.873 
——| 30,224.690] 30,224.690 
C.—Extension oF West Mouir Drain. =a) co Coo 
Tail escape ... sor aenle| | Meyoeneeeeral 
Purchase of pipes ‘for syphon to pass west canal of converted 
SACI Tr CEN Schr oce Latemerr, cet cate tan een 928.737 
———___—| 4.232.069) 4 257 
D.—W auipivAH SYPHON. Ce ee ae 
Bart-payment‘tor WL. pipes: “ies div. sce eee aces aes 1 gmap) OONOUO 
FS 500.0007 191-500-008 
E—Maenuna SypHon (Macnuna CaAnat). eg So 4G 
PeartepayineDttonuw la DIPCS> n.s0 es) tel ctee Sea ease Sete 450.000 
—_——- 450,000 450.000 
F.—Fayum RemopEetitinc Works. 
Canals. 
Hassan Wassif Canal, head sluice ...  .... wis see see set. 3,420.000 
= * sp FOUR ROAM DTIdgeS... sae’ case Ska aed eee 
i = ae Statesea pe: (5. liu, fee eee ote ee eee 603.825 
Baca Nor late ————-| 6,048.664| 6,048.664 
Difinu Regulator and two head sluices ... 1... 0... se} = 1,515.000 
Tagin Aqueduct (part Reent) Sigh! ouge teee ek eel hist a. wath wie SOM IUNE 
Basil bridge... .. “* gio (pha A aR meee ant ge 479.592 
Malahat Magoon GUvEN nc ce: ee Sag oe 90.000 


Carried forward...| 3,634,592 


= 51,369,331 


ata} 


List or Masonry Works BXECUTED UNDER “Spectral Works” GIVEN IN APPENDIX F (cont.) 


Cost. 
NAME OF WORK. b - Total 
Per Work. Total. 2 
per project. 
£E. £KE. £E. 


Brought forward...  3,634.592| 6,048.664| 45,320.667 
Three road bridges LAS Rede Dae eee ey ee 
Nasbah Mokrany... : Pe eee Pesce see) ccs sacle sO UU MOU 
Syphon under Bahr Nezleh_ 


Four culverts for distributaries. 1... 0. ee 200.000 
Branches of Bahr Nezleh :— 
Two falls on Bahr Monghany . Og nee Geer ee 
Three falls on Bahr Kasr-¢l-Gebali ... 00. ce cee eee 1.095.222 
Nasbah Batn Hirit  ... A nar Pee | aia 
Head of left Ghanabiyah, Bahr Kasr Banat 2nd reach 
6,729,814 
Minor Projects. 
Government share of combined road and light railway 
Te Cem ee Mee ees 8 soe One es ee fon, eee}, 1,100,000 
Metartaris Alam Project :— 
Seventeen petty masonry works ... 1.0.0 6. ee ee eee} 1,506.000 
a | OGOG 000 
Drains. 
Thirty-three petty works, Tagin drainage system... ... ...] 3,725.000 
«|—-———} _. 3,725.000 
. Inspection Houses. 
Houses at Tamiyah, Seilah and Abuxa ... ...0 0.0... «| 1,082.095 
————}  1,082.095 
Ey 191 rs 
PROJECTS CIRCLE. 65,512,240 
A.—Convmrsion oF Asyut Bastns. 
Rees aIOrey Pinas es fey ee ck, bes ahh ot ays] 2 Sy 19.800 
ULE SARIS sn hae) tiie lie a a mm 1,199.583 
ee RT eo ee inne saws v0e eve | SO BLOWTIS 
Tepohtralls sc.) s+. OM ce ik cpt 4 is. of LTO.318 
Seventy-three head sluices. os bet ace Cane ne ane oe eee 8,643.678 
NAPEVetHT CO FOAG DPIAVOS <a ve esas sw sak oee ses ane ae 1,451,208 
Irrigation outlets... .. Se Nes bar Sorc n yal rena: eer 1,739.000 
Temporary drainage Pe ee ik oss 276.590 
Four inspection Be yc ees Soe ea one 4089.81 


31.759,310 


Carried forward... — 31,759.310] 65,512.240 


— 144 — 


List or Masonry Works EXECUTED UNDER “Spectra, Works” GIVEN IN APPENDIX F (concl.) 
=: fe > on = i 


Cost. 
NAME OF WORK. . 
Per Work. Total. dae 
per project. 
Brought forward... ~- 31,759,310) 65,512.240 
B—WipveENiNG [BRAHIMIYAH CANAL. 
Remodelling Minia Seer ied tou eva ard. rtdes Re eee 
INewibafiz Reculatog nse lie fe css Sas pee ae |) Gs 
Four head sluices .. sbty see Ronee oes 
Feshn road and Daira Sanieh railway bridge tis gee oe EOE 
Pani ahiepection TOUse > ai agst Gaeta der ote ee lowe 730.613 
————} 11,5 43.987 
D—Krsa Pumprna STAtion. 
Part payment for plant and materials ... ... ... ... «| 4,902.601 
———— 4,902.601 
Total, Projects Circle... ...| — . | 48,205.898] 48,205.898 
5th CIRCLE. 
Hamad.Escape and railway bridge... ...  ...- .1. see eee} 13,250.000 
Three: feeder culverts: Fert ce ask eee eealllqee un oe 667.980 
ONC AS Pes Cap Obes Tis y syst ere Aisa ones cae eee) Leen ones 333.891 
Total, 5th Cirele... ... — 14,251.871} 14,251.871 
GIRGA DIRECTORATE. 
Talihat Regulator, Sohagiya Canal .. Seau aca 0,214,066 
Four head ‘regulators for branches of Sohagiya Canal... ... 3,238.471 
Total, Girga Directorate... ... — 11,543.139} 11,543.139 


Grands lotalisee wanes — — 139,513.148 
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APPENDIX H. 


List or New AND REMODELLED Banks AND CHANNELS EXECUTED UNDER 
“SPECIAL WORKS” GIVEN IN APPENDIX F. 


eee 


Length Quantity Cost. 
NAME OF WorK. in of 
kilometres. earthwork. Per work. Total. 
C.M £4. £E 
4rH CIRCLE. 
A.—West or Yusurt Progsxrcr. 
Banks. 
Saqula salibas and Yusufisadd ... 1... ... 1-040 71,420 | 1,500.000 
ST Bera Be oe OP Tey ac cemmermnemmend ioe! 800,00 
B—MazuraB ReGvLAtTor. 
Banks. 
Magurab Salibah 0... oe ee eee ef 1500 64,033 | 1,672.528 
: Sous Saeed ees TPT 1,672.528 
C—Extension or West Mourr Drain. 
Part payment for excavation... ... ...  ...| Incomplete. 90,000 | 1,000.000 
eee | ee as aan ee OL) 
F—Fayoum RemMopELiinc Works. 
Channels. 
Hassan -Waseit Canal... 1.00 wee. 14:000 | 1,010,967 | 48,458.056 
Pee anOne ec. ccs! tsee. avs 9881 64.135) |) 2147298 
Bahr Nezlah Remodelling. 
Pe ePeICI FOOK-CUUIAG = 45. ~sie 0 ae. ese oe 4°500 41,242 | 6,392.510 
Gate, earthowerli... sac fii ve. ee oe 19°000 333,637 | 9,700,000 
Branches. 
2nd reach, Bahr Kasr Banat...~... ... .. 13°000 110,007 | 7,386.296 
ora», _ (part payment) «... oe 7°800 22,000 300.000 
Metartaris Alam wee (part payment) Abe 20°400 160,000 | 2,080.687 
Remodelling Bahr Seilah.. ... ae 4°000 168,750 | 2,700.000 
Tagin drains Kpartpaygnenty cc. ce. es 30°600 681,875 | 8.457.640 
123°181 | 2,592,613 | 87,617.410 | 87,617.410 
Total banks, canals & drains, 4th Circle ...) 125°721 | 2,818,066 | 91,789.938 | 91,789.938 


10 


— 146 — 


List or New and ReMODELLED BANKS AND CHANNELS EXECUTED UNDER 
“SprciaL WORKS” GIVEN IN APPENDIX F'.—concluded. 


Length Quantity 
NAME OF WORK. in of 
kilometres. earthwork. 
C.M. 


Brought forward ... ... «| 125°721 2,680,295 


A.—ConvERSION oF Asyut Bastns. 


Channels. 


(ataler ct ede ace, ee ness» ahha baa 2 ae 70°600 
Dei DMLATIOR ce ocd oiesa, osc ave, Rep paatp etoe OOO 2,680,295 
MCOMTIG = ane ee. ke, ee. Rae ee a 


B.—WipeEntnG [pRAHIMIYAH CANAL... ... 16°000 443,328 


Total banks, canals, drains, Projects Circle...| 392°700 3,123,623 


GIRGA DIRECTORATE. 


Head junction, Beni Harb Canal... ... ... 1761 38,393 


5ra CIRCLE. 


Approach and out-fall channels, Hamad 


Pacape def ows: 1-044 65,415 


Girandelotals ise twee. Delaso 6,045,497 


Cost. 
Per work. Total. 
£E. £E. 
= 91,789.938 


36,548.220 | 36,548.220 


11,148.960 | 11,148.960 


47,697.180 | 47,697.180 


393.528 393.528 


1,431.416 | 1,431.416 


= 141,312.062 
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APPENDIX 5. 


TABLE I.—SrateMent SHOWING THE QUANTITY OF SUGAR-CANE CRUSHED IN THE DATRA 
Santen Factories 1x Mippite anp Uprmr Heyer ww Season 1900-1901 anp THE 
Amount oF No. 1 SUGAR PRODUCED. 


Outturn 
of No. 1 Sugar 
in kantars. 


Cane crushed 


NAME OF FACTORY. re an 
in kantars. 


MIDDLE EGYPT. 


CELI Vase ja et gy SS i) anit 2 Ce een ena 1,211,685 113,298 
Pe eh Oe ee RI a aah Wen say. odes nbs ves 1,796,278 167,899 
ee MES ELAS. ive test onto ucisse! ene - S03 1,268,597 122,991. 
a CE rE ein. ca Ean ping sew neil —siae 1,663,256 166,543 
OMEN 1S eR MEER re ks seo away nb ses sae, apie 1,594,886 167,395 
Sie MN Pe SS, cm a aad one cyen se ces. ~ ae 2,114,307 223,623 
Total, Middle Egypt ... ... 9,649,009 961,749 


UPPER EGYPT. 


Te SN A ie a dla aed Se aie mn 991,602 99,070 
UM GPRRENDNE sei 2 code. Seep © IGA A ETOOE ae OMIA EC Sinica ere 917,496 94,068 
Re re ee hss ck ese, wee oes eds ees 884,345 90,956 


Total, Upper Egypt ... ... 2,793,443 284,094 


Grand Total =. ...| _ 12,442,452 1,245,843 


———<—<——— 
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APPENDIX S—continued. 


TABLE JIL.—SuGAR-CANE ORUSHED AND SUGAR OUTTURNED BY THE DarrA SANIEH FAcTORIES 
DURING THE LAST TWENTY-THREE YEARS. 


Quantity Total Nature of summer level 
Barry, fe of cane crushed sugar produced preceding REMARKS. 

season, crop of. in kantars. in kantars. factory season. 

1880 1879 8,402,833 605,623 os 
1881 1880 2,365,642 182,096 iE 
1882 1881 7,336,192 603,225 of 
1883 1882 4,880,094 422,622 | Unfavourable. sal 
1884 1883 8,445,247 667,451 | Favourable. iS 
1885 1884 9,918,201 854,884 | Very favourable. x 
1886 1885 11,258,057 973,500 | Fair. S 
1887 1886 10,986,224 934,376 | Favourable. 3 
1888 1887 10,411,640 961,352 | Favourable. = 
1889 1888 8,382,837 790,197 | Fair. E 
1890 1889 7,602,302 695,870 | Very favourable. 2 
1891 1890 1130; 090 1,149,893 | Very low. — 
1892 1891 12,522,918 1,329,627 | Low but early rise. a 
1893 1892 12,755,107 1,207,164 | Low and late rise. S 
1894 1893 14,253,813 1,427,608 | Very favourable. a 
1895 1894 14,601,832 1,385,345 | Favourable. S 
1896 1895 15,217,050 1,564,972 | Very favourable. ges 
1897 1896 13,253,433 1,882,979 | Very favourable. - 
1898 1897 12,369,140 1,176,067 | Very favourable. s 
1899 1898 11,636,689 1,173,871 | Low. a 
1900 1899 12,680,860 1,340,983 | Very favourable. = 
1901 1900 9,680,482 1,057,902 | Very low but early rise. 2 
1902 1901 9,649,009 1,081,967 | Very low rise early, but a 


feeble.* 


ss SS Sse es———————————E— 


“This is calculated from No. 1 Sugar produced by adding one-eighth to allow for Nos. 2 
and 3 Sugar, i.e.s— 


Kantars. 

Nos eSugal «sc 6)7 aie mae eee 961,749 
Nos, 2 and 3 Sugar a 120,218 
e Total... 1,081,967 
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APPENDIX S—continued. 


TABLE III.—Svuaar-cank CRUSHED AND SUGAR OUTTURNED IN SuyTAN Pasna’s Factory 
AT DAMARIS DURING THE LAST NINETEEN YEARS. 


Quantity 
Factory Season. From crop of of cane crushed 


in kantars. 


Total sugar produced 


s : REMARKS. 
in kantars. 


1884 | 1883 258,855 23,199 

1885 1884 258,405 24,720 

1886 1885 250,426 23,705 2 
1887 1886 272,984 23,903 s 
1888 1887 974,549 23,636 a 
1889 1888 276,505 . 24,648 3 
1890 1889 266,218 23,783 = 
1891 1890 228,421 31,609 A 
1892 1891 382,791 36,161 oe 
1893 1892 442,187 37,275 3 s 
1894. 1893 471,076 40,253 aS 
1895 1894 545,274 47,429 et iz; 
1896 1895 541,202 51,954 Bigs 
1897 {396° 587,462 59,543 Sz 
1898 1897 451,390 40,566 £3 
1899 1898 479,822 48,761 a= 
1900 1899 466,027 46,732 = 
1901 1900 524,466 54,966 

1902 1901 410,465 ~~ 44,700 


This is calculated from No. 1 Sugar produced by adding one-ninth to allow for Nos. 2 and 3 
Sugar, i.e— 


Kantars. 

INOMeSUCAE 2.7 sy ese hee. ees 40,230 
INesacramG Gr OUCAT <;. <..--. « 4,470 
Total. ... .». 44,700 


————— 
ey 


Note :—The one-ninth allowed for Nos. 2 and 3 Sugar is the same proportion as used in former years and has 
been to for purposes of comparison: the actual proportion, is, however, as much as one-seventh. 
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APPENDIX S—conceluded. 


——y 


TABLE IV.—StrareMENT SHOWING THE QUANTITY OF SUGAR-CANE CRUSHED IN THE FACTORIES 
oF THE “Socrirh GeiniraALeE DES SuCRERIES DE LA Haute-EGyprn” AND THE QUANTITY 
oF No. 1 SuGAR PRODUCED DURING THE PAST SIX YEARS. 


* FACTORIES. 


; ; TOTAL. 
Naga Hamadi. Shekh-Fadl. Hawamdiyah. 
SEASON. 
r y Outturn 
Cane crushed ie Saeeipeiae Cane crushed pap yt mA Cane crushed f saat 0 Cane crushed of No.1 aoe 
in kantars, Y S20! Jin Kantars, © |Ccn e | de eauitars, ose in kantars. ; . 


in kantars. in kantars., in kantars. In kantars. 


ee ee | __l ee eel 


1896-1897 | 644,438] 68,888] 1,822,204] 191,109 | 1,333,320] 135,554]3,799,962| 395,551 
1897-1898 | 1,661,418] 108,870] 2,782,670] 238,574] 654,808] 56,990] 5,098,896} 409,434 
1898-1899 | 1,776,825| 173,263] 3,158,415} 304,949] 1,315,080] 125,790] 6,250,320] 604,002 
1399-1900 | 1,618,341} 168,252| 3,169,252) 301,191 | 1,191,278] 105,641 5,978,871] 575,409 
1900-1901 | — ta: = = = —  |6,908,772] 682,587 
1901-1902 | 3,231,460| 265,600 | 3,505,617 | 283,164] 916,471] 94,067] 7,653,548 | * 642,813 


*Method of classification appears to have been altered, owing to which the percentage of No. 1 Sugar has 
been reduced, 
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ADMINISTRATION REPORT OF THE IRRIGATION DEPARTMENT 
IN LOWER EGYPT FOR 1901. 


CHAPTER I. 


WINTER, SPRING AND SUMMER IRRIGATION. 


When the poor flood of 1900 subsided, the country was left with 
the disquieting prospect of another summer of short supply before it. 
The river levels of the 1st January 1901 were, at Aswan, 67 centi- 
metres lower than the mean of twenty years, but higher by a metre 
than those of the same date of the year before, which was notable for 
the shortest summer discharges on record. Nevertheless, there was 
not wanting a prophet of evil, with claims to be heard, to encourage 
depression by his prediction that the summer that was coming would 
prove to be the worst of all bad summers as regards the Nile discharges; 
for, he argued, the critical situation of the year before was saved by 
the cutting of the “‘Sadd” and the consequent release of impounded 
water, eae there was no store of impounded water left for salvation 
in 1901. Notwithstanding these dismal forebodings, there was no 
alarm felt in the country stich as was general and acute the year before. 
The most probable explanation of this change in the mental attitude of 
the public is that the experience of the year before, when a cotton 
crop of 54 milion kantars was secured under conditions so severe as to 
give rise to the alarm, had created a feeling of confidence which was 
not to be shaken by the voice of the prophet of evil, especially as the 
basis of his argument was not accepted as fact. The summer levels 
were low, but not so low as the year before. But low though they 
were, the yield of the cotton crop of 1901 is expected to be not less 
than 63 million kantars of cotton, and may even beat all previous records, 
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The minimum readings of the years 1900 and 1901 follow:— 


1900 1901 
GAUGE STATION 
Date Readings. Date Readings 
Khartoum ... ...|26th to 29th March.| — 0°42 16th to 18th April.} —"0°08 
Berber * ... ...J4th May (?) 0°41 (?) |15th April. . 0°63 
Halfa ... ... .../9th and 10th May. 0°89 2nd and 8rd May. 104 
Aswan... ... ...(15th and 16th May. 84:07 6th to 10th May. 84°54 
, ( Ist Minimum ; 
Barrage, upstream] 12th June 12°92 ‘ 20thite dosh May: yA! 


| 26th June. 13°58 


The winter, as usual, passed without difficulty. Favourable levels 
were produced by regulation on the Barrage in February to meet the 
sudden demand that is always made during that month for the irrigation 
of winter crops after the general canal closures for clearance, and for 
the simultaneous preparation of land for cotton sowings. 


In the interests of the summer crops the same measures as the year — 
before were adopted with the object of utilising and making the most 
of all possible resources. Dams were made on the two branches of the 
Nile near Damietta and Rosetta to keep out the sea-water and allow 
the pumps above them to work: rotation programmes were carefully 
prepared, and a Decree was obtained giving the Minister of Public 
Works power to forbid the employment of water for the preparation of 
the ground for Maize sowings until such date as he might decide 
permission could safely be given. 

The general rotation programmes were drawn up so as to allow for 
a watering every twenty-one days. It was found to be the most 
convenient arrangement to divide the Irrigation Circles or Provinces 
into three sections, each of which in rotation was allowed to take water 
for seven days, and was forbidden to take it for the succeeding fourteen 
days. The programmes had been prepared for application from 7th 
April, but it was found unnecessary to enforce them until the 17th May, 
when the upstream level of the Barrage was at R.L. 13°64.¢ For 
some time after this date it was found that there was more than enough 
water for one section alone; and, for this reason, the section, whose 
turn to take water would come next, was allowed to work for three 
days before its proper turn, and to use up any water that there might 


* Gauge at Berber not actually erected and read till a few days after the date of lowest level 
f In 1900 rotations began on 14th April with the Barrage level at R.L. 13°33. 
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be to spare. By this arrangement water was at first supplied for ten 
days out of twenty-one; but, as the summer advanced and the heat 
increased, while the available quantity of water decreased, the supply 
gradually dwindled to the normal seven days out of twenty-one, and 
in some cases to less than that. 

As this system, which was applied to the whole of Lower Egypt, was 
based on the experience of all preceding years and was adopted by the 
common consent of the principal Irrigation Officials of the Delta; and 
as, moreover, it has stood the test of practical application with 
satisfactory results, itis worth while describing in more detail how the 
system was worked in practice. . 

The three-section programme is adapted only to cotton areas : where 
rice is grown, a two-section programme, giving five days’ supply and six 
days’ non-supply, has to be substituted. Each section has five days’ supply, 
and one day’s general-stoppage occurs at the end of the upper section’s 
period of supply to allow for the canal in the lower section filling up 
before any water is drawn from it. arly in 1901 it was decided, at a 
meeting of officials concerned, that the river supply was not sufficient 
to provide for rice being grown universally in the usual rice regions ; 
but it was thought advisable to make such dispositions as would allow 
of its being grown in certain localities, selected on account of the possi- 
bility of applymg special programmes to them without upsetting the 
general programmes best adapted to cotton areas and most conducive to 
economy in the use of the water. The tracts selected for favouring 
rice planting are detailed below :— 

1st Circle.—Lands watered by the Ismailia Canal in the Sharkia 
Province. Lands watered by Canals Ekiad, Saidia Junction, Ganabia 
Salhia and Saarana, also in Sharkia Province. Lands watered by the 
Bahr Tanah in Dakahlia Province. 

2nd Circle—Lands watered by the Bahr Saidi and canals to the 
north of it, namely, the tail of the Qodaba Canal, Yusuf Eff. Canal, 
Rashidia Canal and Khalig Birimbal. 

38rd Circle-—Lands watered by the Mahmudia and Rosetta Canals. 

The 2nd and 3rd Circles tracts were chosen on account of the faci- 
lities for irrigation produced by the action of the Mehallet-el-Amir Dam, 
to be described hereafter. 

Pumps drawing direct from the Nile were not subjected to rotations, 
so that they also were available for the irrigation of rice, if their 
owners chose so to use them. 

The canals, whose function it was to irrigate cotton only, were 
divided into three nearly equal sections—A, B and C—A section 
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being at the head. Lach section was accorded its own week of supply, 
when it had first claim on what water there might be. If, however, 
there was any excess passing section A during its week of supply and 
entering B section, the latter was allowed to make use of it during the 
last three days of A’s week, but B had no claim to water for these three 
days : it was only allowed to make use of A’s excess, if there happened 
to be any. The same arrangement was made for B and C during 
B’s week, and for C and A during C’s week. During A’s and B’s 
weeks no harm could come of this arrangement, as the excess had to 
pass the upper section before it could be used by the lower. But this 
security did not exist for C, in that A, being higher up the canal, got 
first pull at the water. It was, therefore, necessary to be cautious in 
giving A permission to work during C’s week, in order that C might 
not have its supply reduced below its proper share by the effect of 
pumps of A section working. Otherwise the system was automatic. 

By the end of June there was no excess, and each section got no 
more than its seven days’ supply. The river discharge was not even 
sufficient to give this fully, and it frequently happened that some fields 
got no water during their established week. On complaints being 
received of such instances of failure to get irrigated, the facts were 
verified, and, if confirmed, the unwatered fields were irrigated during 
the following section’s week. After the middle of June these added 
arrears of the preceding section’s period increased in extent weekly, 
and threatened to throw the programme into unmanageable confusion. 
This, however, was avoided ; but the strain experienced was sufficient 
to demonstrate that the available supply was not ample enough to give 
a watering in twenty-one days; but that it would have made the 
programme work more smoothly, if, when this was the case, the intervals 
between waterings had been lengthened so as to give a watering in 
twenty-four days instead of twenty-one. 

The difficulties of distribution are greatest during July, in spite of 
the steady increase in the river which then begins. The demand in 
early July becomes intense and out-strips the river increase, so that 
there is danger of the weekly arrears producing confusion. In July, 
1901, the rising river had not succeeded in righting matters before the 
“ Sharaki” prohibition was removed on July 12th, making it exceed- 
ingly difficult in some cases to recover lost ground. But somehow or 
other the cotton was all watered and the maize sown in good time. 
Still it would probably have been better, if, from the beginning or the 
middle of June, a day’s general non-supply had been inserted between 
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and allow a watering in twenty-four days. The days of general non- 
supply are most useful aids to dealing with the arrears and preventing 
them accumulating to the extent that overwhelms. 

It was further realised, when it was too late, that the “Sharaki” 
prohibition should not have been removed for a week later than it was, 
The mistake was made through anxiety to permit the sowing of the 
maize crop on the earliest date possible. The sowing, however, can 
wait without any risk of harm till 20th July. The maize crop of 1901 
is reported to have been an excellent one for the second year in succes- 
sion, in spite of the operation of the Decree controlling the time of its 
sowing. 

The minimum level above the Barrage of R.L. 13°58 was reached 
on 26th June. There was then a gradual rise to R.L. 14:00 by the 
12th July, followed by a more rapid rise to R.L. 15°50, which level 
was reached on 22nd July. This level was maintained till the gradual 
opening of the Barrage was complete on 19th August. 

“Rotations” ceased to be enforced from the following dates :— 

1st Circle. 


See Melman fon 5 ais) wads ba adevcraaiay gets cei tn duly: 
earbiayeCOVINCe 2... nc. 0c) es > 12th August, 
Sharkia fe See Soe athee ete Ha Se esE OEY a, 
Dakahlia—_,, HME sae SiS is atea els OL eo 
eR EE eg eee 6 wad isan 4 vcore LOUD %: 
end Circle. ; 
Menufia and Gharbia Provinces... .... 17th ,, 
3rd Circle. 7 
pele OWCRGeree Tcce cc <ne acs ~ cue | vs GULL - 
alimauiliae ste whee! sae at ee LOth be 


The Atfeh pumps worked intermittently till 15th August, when they 
were finally stopped. 


Mr. Dupuis draws attention to a noteworthy fact about rice-planting 
on the 2nd Circle canals which were so worked as to facilitate the 
growing of this crop. He notes that, in spite of the unprecedentedly 
good conditions of the water supply that resulted from the successful 
handling of the Mehallet-el-Amir dam, exceedingly little advantage 
was taken of the opportunities offered to plant rice, and he ascribes 
this to the fact that in 1900, when rice could not be sown and cotton 
was raised instead, the growers found cotton so profitable that they now 
prefer to grow cotton on any land where even a poor crop can be raised. 

Mr. Williams also reports that the same failure to take full advan- 
tage of the facilities afforded for rice growing on the Mahmudia Canal 
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was remarked, the area of Sefi (Sultani) rice being estimated at 
10,472 feddans only. 

It has been suggested, I cannot say with what foundation in fact, 
that the clamour for water to be given at frequent enough intervals to 
suit rice crops is mainly prompted by a desire to get more abundance 
of water for cotton in those distant parts of the Delta where the sum- 
mer supply is most liable to fail at critical moments. 


TEMPORARY DAMS ON THE DAMIEITA AND RosetrTA BRANCHES. 


The dam on the Damietta branch was made in the usual place to the 
north of Damietta town. Together with certain contingent works of 
clearance and closure of channels in connection with it, the cost of this 
work was £F.4,746. In 1900 its cost was £H.4,936. It served its 
purpose in keeping out the salt water of the Mediterranean to the 
usual extent, but its position below Damietta is not favourable to the 
total exclusion of salt water from the reaches of the river above the 
dam. In the first place it is very near the sea; and, in the second, 
the deep holes formed in the river bed, where the river suddenly takes 
a right-angled turn at the upper end of the town of Damietta, collect 
the sea-water which, in consequence of its weight, finds its way into 
them as soon as the flood subsides, and there is no longer sufficient 
current to hold the sea-water back, but still too much to prevent the 
dam being made. In 1901 the dam was completely closed on 11th April, 
causing the river to rise at Damietta half a metre above sea-level. Later 
on, when the level above it was lowered by the effect of the extensive 
pumping that goes on higher up the river, the surface water got mixed 
with the salt water of the deep holes at Damietta and became unfit for 
drinking, and eventually unfit even for irrigation purposes. It is, 
therefore, the intention in 1902, to form the dam on this branch higher 
up the river a little to the north of Fareskur, and to adopt a similar 
method of working and using it as proved eminently successful in the 
case of the Mehallet-el-Amir Dam on the Rosetta Branch in 1901. It 
is not, however, expected to get as much advantage out of the Damietta 
Branch Dam as out of the Rosetta Dam, as the spring and percolation 
discharge of the Damietta Branch does not amount to so much as that 
of the Rosetta. But by keeping the reservoir above the dam full to as 
late a date as possible through feeding it from the Barrage or the 
Mansuria Canal whenever there is any possibility of sparing water, it is 
hoped that the supply of water in the river bed, on which the pumps 
wong the banks depend, will not fail at the critical time of the year 
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and force us to supplement the spring and percolation discharge by 
contributions from. the canals at a time when water can least be spared. 


The Rosetta Branch Dam was made as usual at Mchallet-el-Amir, 
On Mr. Dupuis’ suggestion, the question of raising the dam higher 
than usual, so as to hold up two to two and a quarter metres of water, 
or a metre higher than in previous years, was considered. The advan- 
tages of so doing were that the water would be raised in the river to 
such a height that it would flow by gravitation into the Bahr Saidi 
and the canals to the north of it; and also, on the other side of the 
river, would flow into the Rosetta Canal... Further, the pumps at 
Atfeh and those along the river would work with a lower lift and, 
therefore, more efficiently and economically, and a large body of water 
would be stored to draw upon in case of need. The Caisse de la Dette 
had granted a sum of £E.3000 for the expenses of a temporary 
pumping station to be erected at the mouth of the Bahr Saidi, and 
worked to supply the canal with water from the river. By the rasing 
of the dam, as proposed, the difference between this sum and the cost 
of the additions to the dam would be economised, and this alone would 
have made it worth doing. The only question was—could the dam 
be made sufficiently strong in the time at our disposal to stand the head. 
It was calculated that there was time to do so, and the additional work 
was ordered. The crest of the dam was raised to a metre above the 
reservoir H.W.L. of R.L. 2°25 decided on, and the dam was given a 
crest-width of 2 metres with side slopes of 3 to 1, providing a width 
of 8 metres at H.W.L. The result was most satisfactory. A liberal 
supply of water was obtained for the Bahr Saidi and the canals to the 
north of it, which were those which had been selected for rice culti- 
vation in the 2nd Circle. The same was the case with the Rosetta 
Canal on the other side of the river. All these canals had a better 
summer supply than they have ever had before, and the difficulty of 
supplying them, which had hitherto always been felt as a serious one, 
entirely disappeared. The draw of these canals kept the water-level 
above the dam constant, showing that the river supply due to springs 
and infiltration between the Barrage and Atfeh was just sufficient to 
feed them and supply the private pumps along the river. When, 
however, in July, the Government pumps at Atfeh were set to work, the 
water-level above the dam began to fall and the supply to the Bahr 
Saidi to become deficient. But the rise of the river put matters right 
before the deficiency had become serious. 

The Mehallet-el-Amir Dam, thus developed, afforded great relief to 
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the 2nd and 3rd Circles of Irrigation. The cost to make, maintain and 
remove was £H.8,187, whereas the dam of smaller dimensions and 
inferior performance of the year before cost £E.9,408. The construc- 
tion of the dam was commenced on 10th January, 1901, and the closure 
effected by the end of March. The further raising of the crest to R.L. 
3°25 and additions to the widths were complete by 24th May. 


The improvement in the levels maintained at the tail of the 
Mahmudia was very satisfactory. The mean level in Alexandria 
during June, July and August 1901 was R.L. 1°82, a figure which is 
80 per cent higher than the normal gauge for that season. The level 
never fell to R.L. 1:00, the minimum (which was that of the 23rd 
August) being R.L. 1°13 and lasting for one day only. 


Crops. 


The cotton crop figures, since the Barrage restoration, are as 
below :— 


Crop cof 890. asus set) avers 914, 165,84 bokantars. 
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1L9OOS Ae te eee ear hanee - 
5 1901 Probably not less than 65 millions.* 

The cotton crop area for 1901 is reported to have been 1,249,883 
feddans, of which 105,318 were in Upper Egypt, and the rest in 
Lower Egypt. The mean yield is, therefore, about 54+ kantars a 
feddan. 

In 1901 cotton worm is stated to have affected the yield in the 
districts of Shubrakhit, Abu Hommos and Teh-el-Barud of the Behera 
Province. 


The maize crop suffered nothing by the prohibition to plant it 
earlier than the 12th July: the harvest was a good one. In fact it is 
stated in Mr. Dupuis’ Report to be universally admitted that the dura 
crops of 1900 and 1901 were of unusual excellence, 


Duty or WATER. 


’ 


The summer “duty” in Lower Egypt for 1901 is calculated from 
the discharges of the period between 5th May and 10th July inclusive, 


*Latest information makes the probable figure 6,467,500, 
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which embraces the whole period of rotations until the date on which the 
planting of “dura” was permitted, and also the twelve days preceding 
the application of rotations. On 5th May the level above the Barrage 
was R.L. 13°87: between 5th May and 10th July the level varied 
from R.L. 13°87 to R. L. 13°58: on the 10th July the level was again 
at R.L. 13°87 and rising steadily: the average level for the period 
selected was R.L. 13°71. 

As rice planting in certain districts was allowed for in the preparation 
of the rotation programmes, the high “duty” of the summer of 1900, 
when no provision was made for rice cultivation, could not be again 
expected, since the economical distribution of water to the summer 
crops is much affected by the necessity of providing for the frequent 
waterings that rice requires, not only on the branch canals which 
irrigate the rice, but on the main canals also which have to feed those 
branch canals. The maximum “ duty” of water to be obtained in 
the irrigation of summer crops can only be calculated with any 
approach to accuracy under such conditions as prevailed in 1900 when 
nothing but summer crops other than rice had to be provided for. 
We do not know how much rice takes: we allow in our calculations 
40 cubic metres a feddan, but it is the general opinion that the 
cultivators succeed in obtaining much more than that; for it is certain 
they will take as much as they can get, and the rice areas are generally 
situated in the most remote regions where control is weakest. 

When comparing the “duties” obtained below with the “duties” 
worked out in previous years, it must be remembered that, previous 
to 1900, no account was taken in the calculations of the addition to 
the available supply made by pumping below the Barrage. The 
figures now obtained are more in agreement with actual facts, but do 
not show such efficiency as the previous inaccurate calculations did. 

I will first give the calculation of the duty separately by Circles and 
afterwards for Lower Egypt as a whole. 

In the 1st Circle, four canals supply water to the crops, the Rayyah 
Taufiki and Canals Basusia, Sharkawia and Ismailia. 

Cubic metres. 


The mean daily discharge of these four canals obtained 
from nine observations taken between 5th May and 


Rye et OSE Ne erac ec 2 cet eee ots, con gees LO,OLLAIZ 
Estimated addition by river pumps ... .s.  .2. See. oe 1,000,000 
VGtAN es ape earch Ose eee 

Deduct for Port-Said and Suez town supplies... ...  ... 11,472 


Total available discharge ... ... ... «16,800,000 
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Deducting for rice at the rate of “40 Sane metres 
(30,204 ; x 40 = 1,208,160), the total available for cotton 


and sefi crops becomes... .. rae oe 15,091,840 c.m. 
ay Ved eet: “15, 091, 840 _— 97°78 
AMS TNE PMOMOKAMCIUUU Vs Uses) est Nees mire eter SBR eT eee e 


Mr. Langley works out his duty to have been 25°60, but he does 
not use the Barrage measured discharges. In the case of each Circle, 
I have used the discharges measured by the Barrage, and the areas 
given by the Finance Ministry. 

The “duty” of water in the 2nd Circle is obtained by the following 
figures and calculation :— 


Area of Sefi rice... ... shes? REST Ae a aie 14,708 fed. 
Area of Sefi crops Other than rieé A) os. Papert 495,100 ,, 
Mean discharge of the R. Menoufia este sth May to 

LOtheSialy: 025 Mae Ri, shoe saree 


Estimated discharg ge of river pumps “and Bahr Saidi supply. 2,000,000 _ ,, 
Total available discharge... ... ... 13,335,341 ,, 


Dednetitor Sultani rice 14,708 xX 402) Aste ee 588,320 ,, 
Balance available for the irrigation of cotton and other Sefi 

cultivation .. 12,747,021 _,, 
Whence the general ‘duty for Sefi_ crops other than rice is 

fendi to Mie EOE hee [ote Ns ar ge aie aa 25°74 


9 


The following is the calculation of the “duty” of water in the 
3rd Circle :— 


Mean discharge of R. Behera from 5th ae to 10th July ... 6,700,000 e.m. 


Mean discharge of Afteh Pumps ... a F2.000% ozs 
Private pumps on river and direct flow from above Mehallet- 
e-Amir Dam (about)” “SS Fk eee TERS nO eee 


Total available discharge... ... .... 7,272,000 


Deduct for Sultani rice 10,472 feddans x 40 2... = 418,880 
Deanct for Alexandria town supply | 


” 


2,630,724 c.m. + 67 days. i dhtataa ue is 458.144 
Balance av: as for the irrigation of cotton and other Sefi ; ‘ 
Solavationsy ise. hee cee, ieee Rete een ee a 6,813,856 ,, 
The area of Sef cultivation other than rice was 253,443 fed. 


ee bs fee GSE Bo ny 

The “duty” was terete aaa ant = 26°89 cubic metres per day per fed. 
The “duty” for cotton and other Sefi crops, worked out with the 

same figures for the whole of Lower Egypt, is 25°82. Hence we find 

that the 3rd Circle received its fair share of water, the Ist Circle, as 


usual, received more than its share, while the 2nd Circle received less, 


a 
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The total available mean supply for Lower Egypt, without making 
any deductions for rice or town supplies, was 34,918,813 cubic metres. 
The cultivated area of Lower Egypt is given by the Finance as 
3,008,260 feddans. The general duty on the cultivated area is there- 
fore 11°67 cubic metres. It was found by a calculation made in last 
year’s report (p. 154) that, with no rice to provide for, nine cubic 
metres per feddan of cultivated area was the allowance required to 
permit of one watering every three weeks being given to “other Sefi 
crops.” 

It is interesting to compare the “duty” of water in terms of the 
cotton crop for the past two years, 1900 and 1901. The following 
calculation makes the comparison :— 


1900. 1901. 

Mean available discharge, 5th 

May to 10th July’ <..-.:.| © 26,117,935 34,918,813 
Deduct for Sefi rice ... ...| 29,743 x 40 55,385 x 40 

= 1,189,720 = 2,215,400 

Balance discharge... ... ...| 24,928,215 c.m. 32,703,413 
Cotter sCr6p. 7.0.5 toes. ose) 05474,299 6,600,000 (estimated) 
s 7m : 24,928,215, 32,703,413 ,, 

Duty” per kantar of cotton. 5,474,299 ~ 4°05 ¢. m. 6,600,000 4°95 c.m. 


Thus, assuming that 6,600,000 kantars is the correct figure for the 
1901 crop, we find that, in 1900, a larger “duty” in terms of cotton 
was obtained. This must be due partly to the greater severity of 
the rotations in 1900, the intervals between waterings having been 
extended to twenty-eight days as against twenty-one in 1901; and also 
to greater economy of distribution being made possible by the exclusion 
of special rotations for rice. But the crop can only cover a certain 
proportion of the cultivable area, which is probably the chief cause 
limiting the total yield of the cotton crop in all but the worst years 
such as 1900, when, probably, the maximum duty was reached. 


Lake Victoria NyANnzA GAUGES. 


A study of the levels recorded in our registers show that October 
and November are the months of lowest levels in the Victoria Nyanza 
Lake. October Ist is therefore taken as a convenient date for compa- 
rison of the Lake levels from year to year. Between Ist August, 1897, 
and 1st September, 1898, there is a break in the record due to the 
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rebellion of that period. The gauge-readings before and after this 
break were not referred to the same datum points, and therefore we 
cannot compare the present Lake levels with those of dates antecedent 
to the rebellion. The levels of the years for which the record is 
continuous are given for comparison below :— 

Pee oi eer a Cre nea ern Serine ree 


* Port Alice, Port Victoria and 
YEAR. ‘ (Entebbe.) Ugowe, or Kisumu. Lubwas, (Usoga.) 
Ft. In. Et. Ft. In. 
Ist October, 1898... ... oie 3 24 a. 15 
Ist October, 1899... ... 2 64 if 
Ist. October, 1900), -... | BCs + oe 1 0. 
Ist October, 1901... ...} Not received. Jivtc8 Bh 
* 30th September latest 
received. 


On the Ist October last, then, the Lake level had gained six or seven 
inches on the year before, but was still some eighteen inches lower 
than it was in 1898. 

The telegram that was received in June, 1901, to the effect that the 
Lake level had risen 3 ft. 3 ins. in the space of 6 months, agrees with 
the Entebbe gauge-readings, which show a rise of 3 ft. 23 ins. from 
January to May, no later readings than those of May having yet been 
received. But for the same period the other two gauges show a rise 
of a trifle under two feet only. 

It might have been concluded, early in 1901, from the fact that the 
Lake was at a lower level on 1st October, 1900, than it had been a year 
before, that the summer levels of the river in Egypt would be lower 
in 1901 than they had been in 1900. And perhaps it was the leaves 
of the level register that breathed the spirit of prophecy into the seer 
who foretold that the summer of 1901 would be worse than its imme- 
diate predecessor, which had been the lowest on record. Fortunately 
he was wrong, and the register proved to convey the “little knowledge” 
which misleads. There are other influences in the wide extent of 
Central Africa which affect the summer discharges, and of these we 
cannot boast the possession of even a “little knowledge.” It appears 
that the Lake levels are low after a low flood, and fall lower after a 
succession of low floods. But all that this tells us is that, when the 
autumn rains in Central Africa are deficient, there is less water to raise 
the Lake level, and to swell the Nile discharges both in flood and the 
succeeding summer. And this much could be assumed without a 
register, 
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CHAPTER II. 


FLOOD SEASON. 


In the last Chapter it was stated that the upstream level of the 
Barrage began to rise from its minimum of R.L. 13°580n 27th June and 
reached R.L. 15°50 on 22nd July. This latter is the level of the crest 
of the Barrage gates with their top pieces of one and a half metres 
height which were added to the original gates as part of the Weirs 
project. Before this project was carried out, the level of R.L. 15°50 
was not attained until about the middle of August or later. It was 
reached, for example, in 1898 on 11th August, which was unusually 
early ; and in 1899 on 31st August. But now, until this level is 
reached, none of the river discharge is allowed to pass the Barrage, 
the whole of it being forced to flow into the canals taking off the river 
from above the Barrage. The upstream level is then maintained at 
R.L. 15°50 by a gradual opening of the Barrages as the river discharge 
increases in volume, until both are fully open. The further rise 
above R.L. 15°50 follows the natural rise of the river. On the night 
of 21st July, when the upstream level first reached R.L. 15°50, the 
Barrage and Weirs were holding up their maximum. The levels and 
heads on the combination of Barrage and Weir on the two branches 
at that moment are given by the following figures :— ies 


Between 


Upstream Downstream Head Head 


BRANCH. Barrage Boreage and! of Weir. | on Barrage.| on Weir. | Total Head. 
a eir. ; 
R.L R.L R Met Met Met 
Rosetta...) 15°50 12°61 eG 2°89 2°89 5°78 
Damietta ...J 15°50 12°48 10°05 3°02 2°43 0°45 


The above maximum heads on the Barrages lasted for only a few 
days. During the greater part of the summer months of short supply, 
Damietta Barrage had been called upon to hold up under 13 metres 
head, and the Rosetta Barrage under 2 metres. But the Weirs had 
to bear more: for over a month, the head on the Rosetta Branch 
Weir was 2°99 metres, and on the Damietta Branch Weir 2°51. 

The lowest levels below the Weirs recorded during the summer were 
R.L. 9°54 on the Rosetta Branch and R.L. 9°87 on the Damietta 
Branch, 
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The gradual opening of the Barrage, after R.L. 15°50 was reached, 
lasted from 22nd July to 19th August, when, the Barrage being fully 
open, the further rise above R.L. 15°50 began, and continued till 
R.L. 16°25 was reached on 28th August. This level is from five to 
ten centimetres short of what is required to give all the Delta canals 
full discharges. The level varied between R.L. 16°16 and the .maxi- 
mum R.L. 16°50 from 28th August till the 3rd October, so that the 
September levels were almost as good as could be desired. As, 
however, the river fell to R.L. 15°77 by the 11th October, while water 
was still required for the irrigation of winter crops in the high 
southern parts of the Delta, the Barrage was regulated on to produce 
and maintain till 27th October an upstream level of R.L 16-00, a head 
of 66 centimetres being the maximum resulting from the regulation. 


The first water to pass the Barrage was given to the Damietta 
Branch to raise the downstream level below the Weir to R.L. 11-00 
in order to supply water to the pumps along this branch. More than 
this was not at first given in order that the Zifta Barrage work might 
not be stopped. The increase given reached Benha in about twenty-four 
hours from its time of starting from the Barrage, and in another three 
days was at Damietta. The flow produced was sufficient to at once 
remove all deficiency of supply to the pumps along the whole length 
of the Damietta Branch from the Barrage to the sea. 

The Damietta Branch was then kept at the level of R.L. 11°00, while 
the Rosetta Barrage was gradually being opened, until 5th August, 
when, the Zifta Barrage work being finished for the season and navi- 
gation clamouring for more water on the Damietta Branch, the raising 
of the Rosetta Branch was arrested when it had reached R.L. 13°50, 
and the Damietta Branch was then brought up to the /same level. 
The two branches were afterwards raised at an equal rate until the 
Barrage was fully open on 19th August. 

The flood was very similar to that of the preceding year and may 
be classified with it as a poor flood. Still, Lower Egypt had little to 
complain of, but much to be thankful for, if a comparison is made of 
its water supply in previous years of similar floods with that of 1901. 
The ideal, however, has not yet been attained. A more plentiful 
supply between 20th July and 20th August is still to be desired to 
enable the maize crop to be got in rapidly, and at the same time to sow 
Sabaini rice. If only a supply can be given in early August suffi- 
ciently abundant to meet the requirements of both the maize and the 
Sabaini rice crops, the chief of the objections to substituting Sabaini 
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for Sultani will be removed. It is stated that, under hitherto prevail- 

ing conditions of supply, the Sabaini variety cannot be got in soon 
ebal to be mature before cold weather sets in and Anerine: it. 
And if this difficulty is got over, there will still remain the argument 
in favour of Sultani rice, that the hot and clear summer water, with 
which it is irrigated, aes up and carries away the salt from the land 
in a more efficient manner than does the muddy water of August and 
September. As the object of rice cultivation is the reclamation of salt 
lands by washing rather than the profit to be made out of the crop, 
this argument in favour of the Sultani variety has weight. But it is 
a most extravagant crop in its water requirements, and reclamation of 
lands by washing during a summer of short supply seems to be an 
utterly unjustifiable luxury, when the indulgence in it creates danger 
to the cotton crop that, by reason of its value, is a matter of concern 
of the first importance to the country. Moreover, in May, June and 
July, the liberal supplies, which are necessary to make the washings 
effectual, cannot be given in a year of deficient summer discharges. 
So that,if,in such years, the unrestricted growing of Sultani rice is an 
impossibility, it is desirable that the present drawbacks to the cultiva- 
tion of Sabaini rice should be removed. As was pointed out in last 
year’s Report, the operation of the Zifta Barrage, now under construc- 
tion, will avail much. It is also under ei hideranGn whether it would 
not be quite safe, instead of maintaining a level of R.L. 15°50 above 

the Delta Barrage till all the gates are raised, to continue to regulate in 
such a way that the upstream level may rise to R.L. 16°30 sooner than 
it would do otherwise, the head on the Barrage constantly diminishing 
by the gradual opening of the gates and the consequent raising of the 
downstream level. It has been suggested that the regulation should 
be so conducted that the downstream level should rise at four times the 
rate at which the upstream level is allowed to rise. 


The Nile from Khartoum to Aswan was at its maximum in 1900 
from 17th to 19th August: in 1901 also it reached its first culmination 
from 15th to 20th August, but had a second slightly higher one from 
3lst August to 6th September. 

In 1900, at Cairo and the Barrage, the natural flood maximum was 
reached on 3rd September, follow eal by an artificial maximum, due to 
the basin discharge, on 21st October. In 1901 the natural maximum 
was reached on the 25th September, but was followed by no artificial 
maximum. The maxima for the two years are given below :— 
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1900 1901 
cet 20th A 6°10 
Khartoum...| 17th August 6°27 (corrected) a ee db Bock 6°10 
Berber ...| 17th August 7°67 | ie ees dy ee 
. 9 w. «8°04 
Halfa ...| 18th August 8°06 rita Si i a 
Pk R.L. 
P Kee Rel : A 
2 21 .16 0=92°80 
Aswan ...| 19th August 16 5=92°91 } pehreke sear ete? ie ee ce 
3rd September 20 14 } 3 ‘ 
Rodah } 91st October ’ 21 0| 25thSeptember... 21 8 
2nd and 3rd Sept. 16°40 p hae 
Barrage ... } 91st Gaia < 16°45 25thSeptember... ... 16°50 


Some years ago, great importance was attached to the artificial rise 
of the river produced in the two branches of the Nile below Cairo by 
the discharge of the Koshesha basin. The most remarkable artificial 
wave produced was that of 1884, when the Irrigation Department was 
in a transition stage: the old system of arranging for the so-called 
regulation of the basin discharge (Sarf) had been abolished, and no 
working system had been substituted for it. In that year the Chief 
Engineer of Assiut effected his discharge by recklessly cutting all the 
basin cross-embankments in many places with, it was strongly suspected, 
the object of producing disaster in the neighbouring province of 
another Chief Engineer, and, probably, with the ‘object also of 
discrediting the new regime before it had time to establish itself in the 
confidence of the country. The Chief Engineer of Minia, who had to 
dispose of the sudden influx of water from the Assiut basins, was 
forced to cut his banks freely and pass the water on. The same 
occurred in Beni Suef, until the final operation of cutting Koshesha 
bank had to be suddenly carried out, causing the river at Cairo to rise 
1:42 metres in thirtv hours. The height reached by this artificial flood 
was of great benefit to Lower Heypt. 

In 1891 also a wave was successfully produced by the first opening 
of the new Koshesha escape. The river rose at the Roda gauge from 
20 pics 8 kirats to 22 pics 20 kirats, the ideal level aimed at being 
23 pics. This result was greatly due to a natural rise of the river in 
the South, the effect of which reached Cairo at the same time as the 
combined effect of the basin discharges. 

It is, however, as a rule, impossible to obtain a wave of sufficient 
magnitude to be worth much to Lower Egypt. The method adopted 
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in 1884 was too happy-go-lucky to be repeated ; and, moreover, the 
basins emptied themselves much too quickly in that year to suit the 
cultivators. Neither can the favourable conditions of 1891 be expected 
to repeat themselves except on rare occasions. In any case a wave 
worth having cannot be produced without sacrificing to some extent 
the interests of Upper to Lower Egypt. In past years when Upper 
Egypt was less known, and the far country beyond the railway terminus 
at Assiut was looked upon as a land of exile from the more favoured 
North, the interests of the near Delta loomed so large in the Ministry 
of Public Works that those of Upper Egypt were lost to sight. The 
benefit to Lower Egypt resulting from the artificial flood was 
_magnified into something great enough to justify the disregard of the 
drawbacks to Upper Egypt attending the measures required to produce it. 

But it has now, for the last three years, been accepted that it is 
better, in poor flood years, to allow Upper Egypt to retain its basin 
water for the irrigation of ‘Nabari,’ and to empty its basins as may 
best suit its needs, than to time its discharge so as to contribute to the 
production of a wave at the time of the discharge of Koshesha basin. 
And it has also been considered better to hold and discharge the water 
of Koshesha basin to the extent that is best suited to the irrigation of 
the West Giza basins and hoshas, than to devote it to the production of 
a wave, which, after all, would do little good. The deficiency of the 
flood levels can to a great extent, and with more certainty, be made 
good by regulation on the Barrage, and all that suffers by the failure 
to produce the artificial rise is the cultivation of the margins of an 
inconsiderable area of island land on the two branches of the river below 
the Barrage. 


GizA PROVINCE. 


Considering the poor levels attained by the river, Giza Province did 
very well, and East Giza particularly so. There was an area of 1,200 
feddans unflooded at the south end of East Giza, but most of this had 
grown a good Nabari crop, so that it would be reckoned only “half 
sharaki.”’ : 

The successful irrigation of Giza in a year of such bad levels is to 
be attributed to the considerable improvements in its canal system 
carried out during the last few years with money granted, for the 
most part, by the Commissioners of the Caisse de la Dette from the 
General Reserve. 

Owing to the low maximum of the flood, the usual dams at the 
head and at Kilometre 12 of the Rayyah Behera were not made, but 


the “Sarf” operations at Nikla were successfully carried out in the 
same manner as the year before. On account of the low levels also, 
the high Sahels (berms) outside the Nile bank in Giza and Behera had 
to be enclosed by temporary banks, and inundated from the canals 
within the Nile bank. In Giza £E.267 was thus spent in providing 
for the irrigation of 2,022 feddans: in Behera £E.1,093 was spent on 
the irrigation of about 4,000 feddans. Some of these lands should be 
permanently enclosed. 


Froop WATCHMEN. 


The year 1901 is the first year on the record in which not a single 
unpaid flood watchman was called out on the Nile banks in the Deltaic 
Provinces, north of the Barrage. 

In Giza Province, which is a basin Province, it was necessary to turn 
out men on to the basin banks as usual, as, no matter what the Nile 
levels may be, the basin levels must always be made to reach the 
same maximum in order to complete the inundation of all the lands. 
Converted to the usual 100-day period for comparison, the number 
turned out was 161. The conditions of the flood were very similar to 
those of 1900, but better as regards height and duration than 1899. 
Therefore, if the efforts made to reduce the Corvée numbers had not 
had a yearly increasing effect, the numbers for 1901 would have been 
the same as those for 1900 and considerably more than those for 1899. 
But they are less than either, as the following figures show :— 


Number of flood watchmen, 


Year. Giza Province. 

EOIO cc keel, vee case sas bea ate PoE OR a) Memes 
LOOO oliuahs nk: nc etre SET oe Nas eeu aa 
1901. Tectia: fee toe ok Gils ee 


As the years 1893, 1897 and 1900 were years of floods similar to 
1901, and 1899 was a year of lower flood, the numbers of Nile Corvée 
for those years are given below by Circles for comparison, to show 
what a steady progress is being made in the measures taken to reduce 
the number of men called out. 


Numbers of Watchmen for 100 days 


YEAR. 
Ist Circle. 2nd Circle. 3rd Circle. Total. 
1503 F hi.. ehee 3,063 3,944 3,335 10,342 
Io area NSA meee 183 724 1525 2,432 
NS OOK eat eranees None 65 661 726 
LOO SEA. 249 loa! 1,730 3,510 


UO cb thee aa None None 161 161 
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The question of abolishing the flood Corvée has from time to time 
been raised and considered and dropped. In 1901 the question was 
again raised, and, in consequence, a systematic study of the Nile and 
basin banks was ordered. As a first step, kilometre posts, numbered 
from the Barrage as the common starting point, have been fixed on 
all Nile banks. Registers, containing detailed information about all 
dangerous points, have been drawn up, and much useful knowledge 
obtained and recorded for future use. Even if nothing further comes 
of the study, the knowledge obtained will be worth much, and will 
enable the Inspector without misgivings to resist the pressure of the 
local Engineers when they put forward their demands for men and 
materials at times and in places of no real necessity. But I hope that 
the study may pave the way for the total abolition of the Nile Corvée, 
not so much because it is objectionable in itself, but because it opens 
the door to abuses ; and is moreover, in my opinion, a most inefficient 
instrument. When the work is paid for, we may expect to see as 
great an improvement in the manner of doing it as resulted from the 
abolition of the earthwork Corvée in the manner of maintaining banks 
and canals. 


CHAPTER III. 


PUMPING STATIONS. 


Mex SraTIon. 


The Mex pumping station was complete before the beginning of the 
1900-1901 season, and consequently the seven pumps, capable of lifting 
three million cubic metres in twenty-four hours, were ready for use if 
wanted. And the whole power of the station was actually made use 
of for a period of thirty-seven days to keep the Mareotis lake level 
down. In spite of this pumping, however, the water rose to a maxi- 
mum of — 2°18 (metres below sea) on 19th January, 1901. The greatest 
quantity lifted inany one period of twenty-four hours was 3,425,862 cubic 
metres, the quantity recorded on 25th February. The total quantity 
lifted during the season, from 29th October, 1900, to 17th April, 1901, 
was 316,693,553 cubic metres, the heaviest season’s work this station 
has ever done. This quantity was lifted at a cost of £H.14,182, which 
gives arate per million cubic metres of £44,818, | 


DR 
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The heavy rainfall of the winter season is given as one of the causes 
accounting for the high figure representing the volume pumped, but 
the figures given in the comparative Tables which follow seem to show 
that this cannot be the principal cause. The increase is, probably, due 
to the development of the drainage system, whereby lands, which were 
formerly swamps and acted as evaporating areas, have ceased to act as 
such ; and the whole rainfall in the catchment area of the lake, together 
with the surplus water of the irrigation canals, finds its way quickly to 
the Mareotis depression, whence it has to be pumped into the sea at a 
rate sufficient to prevent the lake level rising to such an extent as to 
cause the inundation of the cultivated lands along its borders. 

The high rate of the cost of pumping, as compared with earlier years, 
is due to the high price of coal, but there is a slight decrease on the 
rate of the year before, though the average price paid for coal was 
slightly higher. In 1901 the mean price was £E.1.746, whereas in 
1900 it was £H.1.678 and in 1899 £H.1.237. The mean height of 
lift in 1901 was 3°02 metres and the quantity of coal consumed was 
5,993 tons. 

The rules governing the working of the pumps with reference to 
the levels of the lake were given in last. years’s Report. 


TABLES OF CoMPARISON. 


Quantity of water 
Rate per million 


SEASON pumped, Cost Zz 
cubic metres. cals: mnatecs 
£E. £E. 
1895-1896 ... 175,078,166 7,588 43°004 
1896-1897 ... 216,994,810 8,068 37°000 
1897-1898 ... 227,429,530 8,675 38°000 
1898-1899 ... 284,896,064 8,378 30°000 
1899-1900"... 202,987,741 9397 46°261 
1900-1901 ... 316,435,869 14,182 44°818 
Maximum Minimum 
SEASON, Rainfall. | level pee a aleve oe 
Sree of maximum. |1n ee of minimum. 
1895-18096 «... 10°45 | —2°15 | 17th March. —315 | 22ndAucus 
1896-1897 .., 8:53 | —2:03 | 7th Jan. —392 | 1th ee 
1897-1898 ... 13°94 | —217 | 23rd Jan. & 
} 13th March.}| —3'20 | 27th 
1898-1899 ... 11°88 —1:95 | 18th Feb. —3'26 16th oom 
1899-1900 ... 8:28 | —2:29 | 27th Jan. 22990 | tt A acct 
1900-1901 .. 1293 | —2-18 | 19th Jan. —323 |17th August. 


a eeemmeememmmemmmmemeeememeeeeeeee se 
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ATFEH STATION. 


The Atfeh pumps were worked for thirty-six days at the end of the 
season of short supply to add to the Mahmudia Canal discharge. A 
total of 40,670,932 cubic metres of water weré lifted at a cost of 
£H.2,155, giving a rate of £E.52.700 per million cubic metres. The 
mean lift was 1°83 metres, and the coal consumed was 496 tons. The 
coal cost £E.1.710 a ton. 

_ The cost of the coal at this station was under three-sevenths of the 
whole cost, whereas at Mex the proportion was five-sevenths. This 
difference is accounted for by the fact that the Atfeh pumping station 
worked for only thirty-six days out of the whole year, so that the staff 
and maintenance charges were proportionately high. It is also due to 
the difference in lift and the less expenditure of coal with the smaller 
lift. At Mex 19 tons of coal were consumed in lifting one million 
cubic metres 3°02 metres : at Atfeh 12 tons of coal were consumed in 
lifting the same unit 1°83 metres. These figures are collected for 
convenience of reference in the following Table :— 


SEASON 1900-1901. Mex Station. Atfeh Station. 
Water lifted, cubic metres ... -.... 316,435,869 40,670,932 
Mean height, of HIG... ese aes 3°02 met. 1°83 met. 
(GE PSO TCU 5 Ie ae 5,993 tons. 496 tons. 
Price 61 coal pér ton... .:. ... LE. 1.746 £E.. 1.710 
Total cost of pumping ... «0... 5, 14,182 Wages) 
Cost per million cubic metres... », 44.818 33 02-100 
Tons of coal consumed per million 19 12 


The above figures for Atfeh do not include a sum of £E.970 which 
was expended in the purchase of two new boilers ; nor do they include 
a further sum of £E.1843 representing the value of 1,078 tons of coal 
which were in stock at the end of the year. The expenditure on the 
station was thus made up :— 


£E, 
Masntenamce and salaries...,-4.. 0 oes ans See oe 400 
Repairs Pn a ca | dina? Pen Re” veh “Pia nek! © wen 339 
Cost of pumping. SPEEA og PPX ca kiN cine swede ecb nL ALO 
Total its on season’s pumping... 2,155 
Value of 1,078 tons of coal at the rate of £E.1.710 ... 1,843 
Purchase of two new boilers... ... | « ine 970 


Total expenditure on station ... ... 4,968 
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The Atfeh station was served by fourteen boilers, seven of which 
were badly mounted at a low level. These seven, when dismounted 
for examination, were found to be so badly corroded as to be unfit for 
further use and they have all been condemned. They are at least 
fifteen years old. The remaining seven boilers, which are in good 
condition, are not sufficient to work the station, so it has become neces- 
sary to purchase more. Two were obtained at the close of the year for 
£5.970, and provision has been made by the transfer of Caisse Credit 
economies of 1901, for the purchase of three more, so that the station 
will soon contain twelve boilers in serviceable condition. 

This pumping station requires a considerable expenditure on it to 
put it in an efficient condition. Among other things it requires a new 
roof. The water levels nowadays are higher than those to which the 
original project was adapted, and it has been found necessary to raise 
the scoop wheels by which the water is lifted. Further modifications 
to suit the altered conditions will probably have to be made to obtain 
efficiency. 


Remarks on the Kassassin pumping station will be found in Chapter 
VIII, which deals with the Wadi Tumilat. 


CHAPTER IV. 


THE DELTA BARRAGE AND ITS WEIRS, AND THE 
ZIFTA BARRAGE. 


The expenditure against the Budget allotments of the Barrage 
(which it is proposed in future to call “The Delta Barrage” to distinguish 
it from its new namesakes) amounted to £E.16,515 inclusive of 
establishment charges other than the salaries of officers on the perma- 
nent list charged to [.1.3. This total is thus made up:— 


Establishment. £E. 
Dial and office charges.<. “Sea Yue “arenas Vesie ieee ee eee ee 
Works. £E. 
River PUNING .65. oes cae, cee ren ee ae 
Gardenan amaintenance..«2 2.0) Bip ee bee ee 900 
Gardenvalterations a... -<\Ubiste she? Beets oe ee ae 52 
Nil canal head (2. el Ree Bee aie 6 ope eels 983 
Asphalt: palvting: ',.,.0. 5.4! Wace: ices ee une eo ee 
Engine and: boiler 55: vs. 1 ses: ete ence ce a a 
Modelroonss live sas 0 ia Maeno on ae eee 
Maintenance'and repaing 4.5 hac) eeinaene nota ae 
13,024 


—____ 


The establishment charges include a sum of £E.247 for superin- 
tendence charged against works (IX. 5. 1.). 

The amount spent on River Training is rather less than usual. The 
work done is a continuation of what has been going on for many 
years, and, though slow in its action, is sure. 

The garden maintenance cost £H.1,664, of which £E.900 was 
allotted from the Budget, and the remaining £H.764 was obtained 
from the garden fund, resulting from the sale of fruit, rents, ete. <A 
further sum of £1.52 was given to complete some alterations in the 
garden, which it was undesirable to postpone. 

A new head was built to the West Nili canal for £E.983. At first 
it was only intended to build a work that would carry the road along 
the Barrage front and make the revetment continuous. But, as a 
project for enlarging this Nili canal (now called the Nigail) had been 
approved in principle, it was thought better to adapt the work to 
serve as the future canal head and to remove the old head. Strictly 
speaking, this work was not chargeable in full against the Barrage 
Budget. 

It was pointed out last year that wood bricks, as a paving for the 
Barrage roadway, had proved a failure, and compressed asphalt bricks 
were to be substituted. During 1901 half of the Damietta Barrage 
was paved with asphalt and the trolley line doubled at a cost of 
£E.1,319. It should, therefore, not cost more than £1.4,500 more to 
complete the paving of both Barrages. 

The £E.240 expended on the workshops, engine and boiler completes 
the expenditure on this account. 

The Model Room for the reception of irrigation models is well 
advanced. A sum of £EH.2,020 was spent on it in 1901 and £E.145 
in 1900. It should be completed early in 1902. 

The maintenance and repairs costing £H.5,430, were of the usual 
description, consisting chiefly of workshop charges, masonry repairs, 
painting iron work, and dredging locks and lock channels. 

The Barrage Budget allotment for 1902 has been decreased by 
£11,225. There is no doubt it will stand further reduction when 
the works now in hand are finished, and probably the following figures 
will be found sufficient. 


£E. 
River Training Se ears Teen cos ne p's 2,000 
Barrase mamvenance atid repairs ©... we ee ke ee tee 8,000 


- The Budget of the Barrage Directorate, which now includes the 
Giza Province will not, however, bear reduction, as the £E. 2,000, by 


= 


which it may be found possible to reduce the Barrage expenditure, 
may well be given to Giza, for which the 1902 Budget allotments are 
insufficient, 


Tue Weirs BELOW THE DettTa BARRAGE. 


There was little left to be done to the Weirs to complete them 
entirely during the fourth season’s work upon them. The core walls 
were built to full height and the crest ashlar laid, the rubble pitching up 
and downstream of the west bank of the Damietta Branch Weirs was 
completed ; and a masonry bridge over the West Nili canal constructed 
to carry the permanent trolley line to the West Weir. The earthwork 
of the lock platforms and of the banks connecting with the weirs was 
also completed. 

The last ashlar crest stone, completing the Weir core walls, was 
laid in the West Weir on 16th May, 1901. The date of this final 
completion had been retarded by the necessities of water distribution 
on the two branches of the river. Could these have been disregarded, 
the date of final completion would have been at least two months 
earlier. 

The quantities of work done are given in the accompanying Table, 
showing the amount of work executed in each of the four seasons of 
construction. The expenditure during the year was £E.8,322. There 
remains to be expended in 1902 a further sum of £E.2,235 on lock- 
keepers’ huts, clearance of stacking grounds, and general finishing-up 
work. 

Including this projected expenditure, the total cost of the Weirs 
will amount to £H.434,000.. The sum granted by the Caisse was 
£E.530,000, so that there is an unexpended balance of £E.96,000 
which has been relinquished, to be made available for other objects of 
expenditure. 

A large item in the expenditure was the cost of the 177,751 barrels 
‘of cement used in the work, amounting to about £E.100,000. It was 
unfortunate that at the time this cement was purchased the price 
reached its maximum. The rate per barrel of 360 Ibs. was at first 
P.T. 50, rising afterwards to P.T. 60, which latter was the price paid 
for more than half the quantity. Good cement can now be obtained, 
delivered at the Barrage, at P.T. 46 the barrel, and, if this had been 
the case when the Weir cement was purchased, the works would have 
cost about £E.18,000 less than they did, 
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_ Besides the quantities of different descriptions of work shown in the 
accompanying Table of progress, the expenditure covers the cost of 
two pairs of lock gates of 12 metres width of chamber, 122 wrought- 
iron additions of 1$ metres height (183 tons) to the Barrage gates, 
and two winches for raising them, besides three bridges over canals 
for the trolley lines connecting the Weirs. The remodelling of the 
Nile banks between the Barrage and Weirs is also included. 

The Weirs have now been used throughout a whole season and have 
proved thoroughly efficient and sound. The afflux (heading up of 
the water) at the Weirs is, even at mean flood, scarcely perceptible : 
it would be less so at high flood, but we have not had a high flood 
since the Weirs were built to demonstrate this. 

It may be as well to record the exact levels of the crests of the two 
Weirs as they have been actually built. The crest of the Rosetta 
Branch Weir is throughout at R.L. 12°56. The crest of the Damietta 
Branch Weir is at R.L. 12°45 opposite the three centre compartments 
formed by the cross-walls, at R.L. 12°46 opposite the west compart- 
ment and at R.L. 12°47 opposite the east compartment. | 

The accompanying photograph of the Rosetta Branch Weir was 
taken on the 6th April, 1902, from the west end looking across the 
downstream end of the lock. On this date the Barrage gates were 
all closed and caulked, and the trickle of water passing over the Weir 
crest was due to springs in the river bed between the Weir and 
Barrage. The Weir was then holding up 2°98 metres and the Barrage 
1°61, in all 4°59 metres, the actual levels being as below :— 


R.L. 
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The action of the Weirs in 1901, after the last crest stone had beer 
laid, enabled us to utilise the whole summer supply of the Nile without 
subjecting the Barrage to a greater head than 1°37 metres. It also 
enabled us to raise the upstream level of the Barrage to R.L. 15°50 by 
the 23rd July, before any water was allowed to pass the Barrage; and, 
moreover, to do this, without subjecting the Barrage to a greater head 
than 3 metres. The maximum of 3 metres was further of short 
duration. Another most important result is the economy in dredging 
the canals Ismailia, Menufia and Behera which has followed the 
construction of the Weirs. Formerly, when the head on the Barrage 
was limited to four metres, it was not safe to leave undredged any- 
thing in the canal beds above the old theoretical bed levels. But now, 
with the power the Weirs have given us of raising the upstream level 
by another one and a half metres or more, it is quite safe to leave 
undredged what would not have been safe before, as compensation 
for the effect of obstructions can easily be made by regulation on the 
heads of the main canals. The summer distribution can thus be easily 
adjusted. What, however, we have to be careful about is that the canal 
waterways shall not diminish to such an extent as to seriously affect 
the discharge in early flood when the upstream level of the Barrage is 
kept at R.L. 15°50 and canal heads are fully open. 


ZiftTA BARRAGE. 


Before the Weirs were completely finished, another large work was 
taken in hand. A Barrage on the Damietta Branch at some point 
between Zifta and Samanud was proposed some years ago, and a design 
for it was made by Mr. Willcocks as one of the Reservoir group of 
works, before the Weirs had even got beyond the stage of vague 
suggestion. The construction of the Weirs has to some extent 
diminished the necessity for a Barrage on the Damietta Branch, but 
the advantages to be derived from such a work are still sufficiently 
great to justify its construction. In spite of the power the Weirs give 
us of raising the water surface above the Delta Barrage to the level 
that gives nearly maximum discharges at the canal heads, taking off 
above it, as early as the last week in July, the demand for water is 
everywhere so great that rotations cannot be taken off until after 
15th August. On page 174 of the second edition of “ Egyptian Irriga- 
tion’ Mr. Willcocks, after pointing out that the August waters of the 
Nile are particularly rich in fertilising mud, expresses his opinion that 
“any canal waich needs rotations in August to enable it to carry 
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water to its tail is quite inefficient.” Though the expression may be a 
little too strong, he is probably right in suggesting as ideal a systemy 
of canals so disposed that, from the beginning of August, a plentiful 
supply of the rising flood water can be given at all points throughout 
it without rotation, until everybody is satisfied. With the Zifta Barrage 
in operation we shall obtain a new point of supply from the river to the 
canals at about the centre of their lengths, so that, at the end of July, 
we shall have the northern parts of the Delta drawing from canals 
flowing with such discharges as will satisfy all demands, and there 
will be no necessity to keep on rotations on the canals of the southern 
half of the Delta in order to force water forward to the North. This 
we may confidently predict as one advantage to be gained. 

[t is more difficult to be precise about the use that will be made of 
this Barrage in summer. With an abundant supply of summer water, 
it will doubtless be found most convenient to use the Damietta Branch 
as being one of the main irrigation channels taking off from above the 
Delta Barrage, and to apportion to it its proper share of the water to 
be distributed to the north parts of the Delta by the canals taking off 
from the river above the Zifta Barrage. With such scanty summer 
supplies as we have had in 1900 and 1901, and are expecting again in 
1902, it would probably be found more economical of water to pass 
the available supply forward by the canals, and not to utilise the river 
channel for that purpose. But as the Aswan Reservoir will come into 
operation simultaneously with the Zifta Barrage, such severe conditions 
of summer supply need not be considered. 

Tt will be one of the functions of this Barrage to intercept the 
discharge of the river due to springs along the river bed and to 
infiltration from the bordering lands between the Barrage and Zifta; 
and to make this supply also available for purposes of irrigation. 
Recent experience has, I consider, shown that the discharge due to 
such sources has been overestimated in previous reports. Moreover, 
tle heading up that will take place at the Zifta Barrage before such 
water can be utilised will itself tend to check the springs and lessen 
the volume due to their working, so that we must be cautious in our 
estimates of what results may be expected on this account. 

The Barrage is designed to hold up 4 metres of water. It will have 
fifty openings of 5 metres width with abutment piers between each group 
of ten. The design is the sam2 in its main features as the Assiut 
Barrage, with cast-iron piles of special form up and downstream of 
the floor and round the lock. The piles along the upstream face are 
16 feet long, while those along the downstream are 10 feet only, which 


Soper =e eaten 
s* b Nag a = ¢ 


= 187 — 


is a departure from the Assiut design. The floor section of the Zifta 
Barrage is given on the accompanying Plate. 

The lock at the west end has a chamber 12 metres wide and 65 
metres long, the same dimensions as the Weir locks. It will be 
provided with a lift bridge for the road traffic between the two sides of 
the river, hitherto carried on by a ferry of the usual unregenerate 
village type. 

The Barrage with its lock may be expected to cost £E.350,000; and 
the subsidiary works, required to put the work into gear with the 
existing system of canals, will probably cost another £E.150,000. The 
cost of the land to be expropriated for the main connecting canals 
forms a very large item in the estimate, as it is some of the best in Egypt. 

A sum of £E.86,000 was asked of the Caisse to meet the first 
season’s expenditure on preparatory work such as purchase of plant, 
collection of materials and building houses for the staff.. The Inspector 
General of Irrigation was informed on 27th December, 1900, that this 
grant had been made. 

Though the preparatory work just mentioned was all that was at 
first contemplated for the first season’s work, it was decided to make 
an effort to get in the lock foundations and about 50 metres length of 
the regulator floor, so that this portion of the work might be used in 
the second season for the passage of the river discharge while the rest 
of the foundations were being got in. The difficulty of getting a 
sufficient number of the cast-iron piles supplied in time made success 
doubtful. Only a limited number of piles could be manufactured in 
the country in the short time available, so the remainder had to be got 
out from England. The excavation of the foundations proved to be 
an easier work than had been expected, as, at foundation level, a stratum 
of stiff clay spread over two-thirds of the lock area and also over most 
of the length of regulator taken in hand. 

The piles were supplied in good time, and the first pile was driven 
on 5th May, 1901. Concreting in the lock floor was begun on 19th 
May. By the end of July the lock foundations and sills up to 5 metres 
height above foundation bed had been built ; and also a length of 71 
metres of the regulator floor 3 metres thick, with the pier bases on this 
length up to 1°60 metres above floor level. 

The progress made with the work itself, and with the collection of 
materials was so much better than the original forecast that the 
£E.86,000 granted for the year’s expenditure was found insufficient. 
Fortunately, the savings on the Weirs allotment was available, and the 
Caisse consented to a sum of £H.44,000 being transferred from the 
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Weir grant to Zifta Barrage, thus bringing the total available for 
expenditure in 1901 up to £E.130, 000. The actual expenditure for 
the year was £E.121,100, distributed as follows :— 


£E. 

Histablishmient 2 spcs. esees aie. Grae 2 cena tres oe ae ee ees 3,076 
ELOUSGS cee fic. aun le tone, Cash, © Gee bcos ck creme tetra eo menace 6,638 
Perdetsat less) will se RL a eee eee ee tenes 1729 
PITH NOG ae. osc) Hock. cekr-e ast boie ml doen bine eagtt nevis meme tS Dou 
12a | ne rr ere Rant heer, aberar eR Carel ed on 497 
Labowa hla. Sede. Oh ee re Aes Bo eee ee 
EKarthwork - snd isasd Se open ease? Aaaark, Vena Ss chieccueces 7,518 
Timber, coal and stores dds Aa” Taek AAT Sh eae ee Cera 6,829 
Tronwork 45 at PUES) AR tt. Be ee oe 
Purchase of materials sh | antl lcss bolted cease incldee mle yee a nae 
ERQUSDOTD ise ica as = <eeap- des’ (eees ae ewe pooh SUP ee 5,637 
Oil ase ao eo oe 


The remarkable part of this list of first season’s expenditure is the 
small figure against plant. The purchase of plant was discouraged, 
because, in 1902, all the extensive plant of the Assiut Barrage, which 
is the property of Government, would be available. This was felt as 
a drawback at Zifta during the 1901 season, as Assiut was not ready to 
part with its plant, and Zifta might not buy. Fortunately, the Delta 
Barrage plant, which was used for the construction of the Weirs, was 
available, and some of it was suitable for Zifta. A contract was further 
made with the Delta Light Railway Company for the transport of 
materials by their rolling stock over lines which the Company itself laid 
down. The Light Railway has been of great use to us. The State 
Railway laid down a siding from Zifta to the works, by which cement, 
piles and other goods coming along the State Railway were delivered 
on the works. The Zifta Barrage was charged with the whole cost of 
this siding, the State Railway profiting from the goods carried and 
from the extra rate charged for the transport along the siding, without 
any extra expenditure being incurred by them to obtain it. 

The quantities of permanent work done during the first season 
were :— 


202 lineal metres of 16-feet piles driven, 
Mewes: » of 10-feet 
13,000 cubic metres of rubble and ashlar masonry, 
Dose is » of concrete, 
DAO) o>, » OL-dry. rubble wor k, 
and a cor responding amount of filter bed and clay puddle. 


Before the end of the year 1901 the second season’s work was begun. 
The bottom grooves of those piers, which had been begun in the es 
season, were fixed, and the-piers built up to the top of ile grooves, three 
metres above floor level. The bays between these piers were ee made 
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ready to pass the river discharge so as to allow of the rest of the foun- 
dation area being enclosed by earth dams and pumped out for the piles 
to be driven and the floor built. Over these piers a bridge for the passage 
of workmen has been since made: along the downstream dam the Light 
Railway runs, a temporary bridge being provided to carry this railway 
and to pass the river discharge. The work is progressing well and 
will, it is confidently expected, be in working order by the summer 
of 1903. 

Mr. F. A. Hurley, Director of Works, has been the Resident Engineer 
in charge, and has had to organise the whole work with very little 
assistance from Head-quarters. Everything has gone well, and the 
conduct of the work has been much to the credit of Mr. Hurley, whose 
length of service was at first considered to be insufficient to qualify 
him for such an important charge. His first season’s work has been so 
satisfactory, that it is deemed sufficient justification for leaving him in 
charge and giving him an opportunity such as rarely falls to the lot of 
so young a man. 


CHAPTER V. 


NEW WORKS OF IRRIGATION AND DRAINAGE. 


The following statement gives the figures of the expenditure of the 
year 1901 without regard to Budget Heads or sources from which funds 
were obtained. Appendix A gives the expenditure as it appears in the 
official records of accounts, separated according to the budget and other 
grants. 

The establishment charges of the statement which follows exclude 
the pay of the permanent officials which is charged against Chapter I 
of the Budget, as the Circle accounts do not include all the payments 
under this head. The amounts are made up of the pay of Hors Cadre, 
special rotation staff, regulation gaffirs, special staff on new works, and 
all staff other than daily labour : they include all office charges and hire 
of dahabias. The working staff of the pumping station and the staff 
on road construction are not included under establishment, but under 
works. 

The Wadi Tumilat expenditure on works and staff has been excluded 
from the statement, as this is separately dealt with in Chapter VIL, 
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Chapter 1st 2nd 3rd Delta. Zifta 


of report. eee ee circle. | Circle. | Circle. | Barrage.| Barrage.| TOTA™ 
LE £E £E £E, £E £E. 
Establishment. 
Pay of staff, offices and instruments..} 12,002] 12,507) 11,309) 4,353 3.076] 43,247 
Works. 

Chap. I. River temporary dams... 4,746 -— 187 — —— 12,933 
Chap. III. | Pumping stations, including staff . — — 19,825 == — 19,825 
Chap. IV. | Weirs below the ‘Delta Barrage .. — — —_ 8,322 — 8,322 
a Zifta Barrage .. er wae = —_— — — | 117,983] 117,983 

Chap. V. | Irrigation Improvements: Small 
WMASOUTY WOKS. . les). 6 sen ee] 8 2,63) T1960 842} 3,003 — 17,968 

x Irrigation Improvements: Large 
masonry works.. .. .. .. .-| 32,615] 1,900) 33,115] 39,549 — | 107,179 

< Irrigation Improvements: EKarth- 
work in new orremodelled canals. . 3,351 5,376} 11,426 — _ 20,153 
is New drainage works.. .. .. ..] 44,668] 57,463) 32,037 — — | 134,168 
Chap. VI. | Protective works... 6,755] 13,379] 10,108] 2,080 -— 32,352 
5 Maintenance: Masonry and buildings. 3,271 3,817} 2,036 «7 143 — 16,267 
5 7" Gardens Se ee —- _ — 7 16 — 1,716 
_ , Earthwork... .. ..| 53.154] 53,355) 36,163 _ — 142,672 
es Dredging .. .. ..| 23,247| 4,539] 10,535] — 4 Saget 
Chap. VII. | New roads, including etait pc east vlad 10,647 373 — a 18,134 
= Roads maintenance “2... .. ws 1,432] 1,229 500 _ _— 3,161 
= Berryetund bridges. Gi Vy Mee be 800} 4,897 — —- a 5,197 
2 Land charges Hon ne hoon ao SC —_ 3,224 262 ~s —- 3,486 
Sundries cian rane Pian ee 313 1,028 fis —— = 2,114 


Totals, works .. ,. ..| 183,159] 172,978] 166,182] 61,813] 117,983] 701,851 


Grand totals .. .. ..| 195,161] 185,485] 177,491] 66,166] 121,059] 745,198 


The river temporary dams in the Rosetta and Damietta branches have 
been referred to in Chapter I, and the pumping stations in Chapter III. 

This chapter deals with the expenditure on new works and works of 
remodelling under the heads of irrigation improvements and new 
drainage works, the work under the other heads belonging to other 
chapters. The new weirs below the Delta Barrage, and the Zifta Bar- 
rage are, however, grouped with the Delta Barrage in Chapter IV. All 
works of repair and ordinary maintenance are described in Chapter VI. 


IRRIGATION IMPROVEMENTS AND NEw DRAINAGE Works 


The following special grants to Lower Egypt were made by the 


Commissioners of the Caisse de la Dette for expenditure in 1902 :— 
£E. 
Irrigation Improvements’ (1°... ise ence cae OO) 
PraiaeigeW drksris.t. (wih, oaszs tenon tell ee a ea ene 
Damietia, Branch 4 Sadd” ix... sonata sons ge ue gee 
Rosetts, Branch “Badd”. se ec, Sys cet dn OO 
Atieh? pimping station 845 cai Ae. ee ech ae - 7,500 
Bahr Saidi pumping... . ae = 3,000 
Special expenditure on account of low summer discharges 56 2,500 


Zitter Barragess. a! ss.) se. nee tate Peete ee ee a Onn) 
Total PERE PNGABES, 060 


* This includes repairs to plant and the upkeep of the whole of the Barrage, exclusive of gardens 


. 
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~ To these the unspent balances of the former year were added, and 
transfers made from time to time during the year. The accompanying 
statement records all these balances, allotments and modifications, as 
well as the years’ expenditure against each head and the unspent 
balances remaining at the end of the year 1901. 

There were, in addition, allotted from the Reserve of the Public 
Works Budget the following sums for expenditure on “Irrigation 
Improvements” :— 


MeO ihe ene ns sath) Cad ans aden, dey ae) Zee 9,000 
PO NTIS Sse tal oy sr i I ar a LE 9,000 
SASL OMS pie Geant he ats Aa Ry a a eh ae ai 5,000 
rears eee ect a TR oe sat Lines ee 9,500 


Mobek: thd J cccites: til ded 


——— 


CarssE Crepits, 1901. 


: Original Balance to 
r 2 1901. e forward. 


£E. Mill.}] £E. Mill.) £E. Mill.| £E. Mill} £E. Mill.| £E. Mill, 


Irrigation Improvements. , 
Ist Circle... .. 6 o- «-| 2,055.387] 35,000.000] 37,055.387| 37,055.387] 27,009.238] 10,046.149 
2nd Circle ee oe ee e| 1,268,095} 30,000.000} 31,268.095| 24,114.095) 17,795.301) 6,318.794 
3rd Circle ° 23,459.790} 20,000.000] 43,459.790| 44,142.790] 42;323.171]  1,819.619 


Bare es aed = 25,090,000] 25,000.00] 37,252,000] 33,711.206| 3.540.794 
WittamBartageg.. ‘sicl  sig——sis — 86,000.000} 86,000.000] 130,000.00] 121,059.338] 8,940.662 
Drainage. 


lst Circle te sy 250-5 As 60,000.000] 60,000.000! 60,000.000] 47,579.729] 12,420.271 
OniicCircletwiiss <5 cans ss — 70,000.000} 70,000,000] 64,902.000] 58,816.316]  6,085.684 
Srd@Oiwclogei.. <. + a 35,000,000] 35,000.000] 35,124.00] 32,615.710] 2,508,290 


Sadd, Rosetta Branch . .. _ 9,090 000} 9,000.000] 8,193.000}  8,187.448 5.552 
Sadd, Damietta Branch. .. — 5,000.000] 5,000.000} 5,000.000}  4,745.891 254.109 
ING@WWiCITERRfes oo lec os 56,557.209 50,000.009]106,557.209| 10,557.209) 8,321.810} 2,235.399 
Special Low Nile. 
SE Chive ap GA” Boe DOG 0.800 800.000 800.800 718.800 578.368 140.432 
DUM CiCCle ae mmra cw sie) ewele- 0is 3.600] 3.900.000] 3,903.600] —1,2038.600 544.470 659.130 
3rd_ Circle... 3. od Moce sco 10.233} 8,300.000] 8,310.233] 7,092.233} 5,146.779} — 1,945.254 
le “og G6 oo Ao Od 150.627 —_— 150.627 150.627 150.627 — 
Special dredging, Mahmudia.| 1,117.818 _— 1,117.818} 1,117.818] 1,117.818 = 


SmatL Masonry Works. 


“New and remodelled masonry works,” costing less than £E.3,000 
each, other than those executed and paid for as drainage works, or 


Ss < a ec2 e06 ¢ - 
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as part of the construction of new roads, are given in the following 
list :— 
1st Circle. 


2nd 


érd 


Ghazali Canal Regulator 

Safaria Canal Tail Escape ... 

Khalig Imri Road Bridges... . 

Bilbeis Regulator on Shibin Canal, remodelling 
Railway diversion for Saidia Canal Head (1900) .. 
Ismailia Lock-keeper’s House be 

Road Bridges on cial and Siru drains. 
Gauges, grooves and closing-planks ., 


Circle. 
Pipes for Mitbera Canal 


Pipes for Naggar and Nanaiia Canals 
Sluice openings in Qodaba Lock gates 
Emesha Canal Tail Escape 


Bimam - es 
Ghanam e e 
Um Abdalla ,, = 


Batanunia __,, 
Salamunia Canal Regulator 


Banawan me x 
Bishma Pe fe 
Kahwagia _,, fe 


Shanshuria < 

Ariamum Canal Tail Escape * 

Shabas Syphon (balance of cost) 

Emesha Canal Head, remodelling ... 
Salamunia __,, i 

Kotni 

Ganabia Shabshir Head Sluice... .. 
Mehallet Malek Regulator on Qod: aba Canal . 
Yusuf Effendi Canal Head Sluice ... at 
Sanhur el Kebir Canal Tail Soll 

Bahr Qis Head Sluice.. Me 


Loumania Canal Head Sinice 


Tabania As - 
Mitbul e eS 
Mafruza i 


Hamra Regulator on Rowena Canal... 
Rowena Canal Tail Escape... 

Safti 

Bahr Biela Head Sluice es 

Bahr el Aama Head Sluice.. 

Nili ere Kodaba Canal _ 
Sundries... fe; 


Cirele. ‘ 

Galaa Canal Head Sluice ... 

Bridge over Rosetta Canal flood F Gedo 

Road Bridges 

Rosetta Canal Head Sluice at Atfeh (bal: ince) 


Barrage. 


West Nili Canal Head 
Model Room ... + 


Lotals2 soa 


£E. £E. 


175 
50 
63 
900 
153 
300 
224 
298 
2.163 


800. 
1,200 
(BY 
155 
240 
230 


350 


= tt OD 


150 
185 
398 
109 
842 


983 
2,020 
3,003 


£.B.17,968 


=e 


Of the foregoing works there are few that require any special 
observations. 

The Bilbeis Regulator on the Shibini Canal is an important regulator 
which was in a ruinous condition and peammes more than aalinare 
repairs to put it in order. 

In the 2nd Circle list, the pipes for Mitbera Canal are destined to 
form a syphon which is to take the place of a clumsy level crossing, 
contrived by the yearly construction of dams which have to be yearly 
removed, 

The pipes for the Naggar and Nanaiia Canals are for syphons which 
form part of a comprehensive project for the improvement of the 
irrigation conditions of the high lands along the West Nili Canal which 
has its head at the Barrage. The West Nili Canal Head at the 
Barrage was also built toa design suitable for the remodelled canal as 
projected. 

The sluice openings in the Qodaba lock gates take the place of an 
escape which it had been proposed to build alongside the lock. When 
the question of so placing the escape as to scour out the lock channel 
was under consideration, Mr. Dupuis proposed to substitute for the 
escape as many sluice openings as could be fitted in the lock gates. 
His proposal was adopted and carried out at a cost of £1.712, which 
was a great reduction on the cost of the project for which the arrange- 
ment was substituted. The cutting down of the sill of this lock and 
the alteration to the lock gates caused some temporary inconvenience 
to navigation. The lowering of the sill by 1:25 metres, from R.L. 3°50 
to h. ls 2°25, was done ae the head of repairs at a cost . 
£E.813. 

The Barrage new works are described in Chapter IV. 

The other works are all either works of regulation designed to 
improve the means of water distribution and control, or road bridges 
for the convenience of traffic. The more important works executed 
during the year and not included in the foregoimg list are described in 


Chapters IV and V. 


Larcre Masonry Works. 


With the large masonry works has been included the group of Giza 
works, although they comprise a number of small masonry works and 
the earthwork of connecting channels. They, however, form together 
one project of Irrigation’ Improvements. 
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The following is the-list of these more important works :— 
Expenditure, 1901. 


Ist Cirele. £E. £E. 
New head to Ismailia Canal at Shubra ... ... ... «.. 29,269 
Additions to Siriakos Regulator «ww. vee vee eee 3, B46 

32,615 
2nd Circle. 
Lock addition and remodelling Dimera Regulator ppemmemes BS") 
1,900 
8rd Circle. 
Khatatba flood feeder to Rayyah Behera sa acai snd MLO ater 
Mahmudia Canal bridges in Alexandria... ... 0... ... 3,250 
Giza group of works: a 4.P RETR © a ees 
33,115 

Barrage. ; 
Additions and remodelling Rayyah Behera Head... .... 20,643 
Nikla Regulator at Kilometre 6 of dg ie Behera... 17,123 
Giza group of works ... ... aaah ae il ao 

39, 549 
Total. sean £E.107,179 


New Heap to IsmargEIA CANAL AT SHUBRA. 


The Shubra Head to the Ismailia Canal has for many years been 
defective as the head of a navigable canal, inasmuch as there are only 
one pair of gates to the lock. After the gates had been hung, the lock 
chamber and the downstream wing cracked so badly that the lower 
_ lock gates had to be removed and the wing wall dismantled. Conse- 
quently, whenever the Head was being regulated upon, navigation 
was interrupted. Some years ago an attempt was made to repair the 
work, but, as far as can be learnt, the repairs of the floor were neither 
completed, nor, as far as they were carried out, were they satisfactory. 
In 1897, also, the late Mr. Kinipple applied his stock-ramming system 
to the separated end of the lock, but no confidence was felt in the 
result. Not only is this Head Work unsound, but it is of insufficient 
waterway. Further, it is situated at such a distance from the river 
that a large annual expenditure in dredging is necessary to clear the 
channel between it and the river. 

For the reasons stated it was felt that in spite of its costliness a 
new Head was a thing to be desired and to be built if funds could be 
provided. Fortunately the policy of the Caisse in granting sums for 
expenditure on Irrigation Improvements, instead of he imines works 
only, has made ieee execution of this ae a. possibility. The subsoil 
which has to support the work, is a treacherous one to build on, and is 
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more or less of a quicksand with springs rising all over it. It was, 
therefore, decided to sink wells to enclose the whole area of the founda- 
tions and to form deep curtain walls. A row of wells was also provided 
under the outer lock wall. During the 1901 season all these wells 
were built and sunk to the required depth at a considerable cost. By 
some misunderstanding or an unfortunate ambition of the Engineer in 
charge to execute more than the programme of work contemplated, 
the work was carried on long after the rise of the flood produced 
conditions unfavourable to further progress, with the result that the 
cost of the work has been unduly augmented and the filling of the 
wells with concrete was unsatisfactorily done, so that further expendi- 
ture, which should not have been necessary, will be incurred in putting 
things right. 

One of the items which adds considerably to the cost of this work 
is the deep diversion which had to be made to admit the canal supply 
at low summer levels. The cost of land required was also excessively 
high on account of the work being in the neighbourhood of Cairo. 

The expenditure in 1901 was £E.29,269. It is estimated the total 
cost of the finished work will amount to £E. 61,368. 

In connection with this work, it has been decided to construct. supple- 
mentary works to provide additional waterway to the Siriakos and 
Bilbeis Regulators on the same canal. A commencement was made 
in 1901 with the additions to the Siriakos Regulator, and a sum of 
£H.3,346 was expended on excavating and getting in part of the 
foundations. As this work also has to be built on soil similar to that 
at the Head, it was decided to enclose the foundation area by wells. 
The total estimate for the Siriakos additions is £E.9,500. The Bilbeis 
additions with probably cost much the same. 


Dimera Requnator AND Lock. 


In the northern half of Gharbia there are several lines of navigable 
canals in communication with the railway at Rahben, but the north 
part of the Bahr Shibin, which has two newly built locks upon. it 
to provide for navigation, is cut off from the rest of the group by 
the regulator at Dimera which has no lock. This want is now to be 
supplied and a lock is to be built, while the old regulator is at the same 
time to be remodelled. A sum of £E.1,900 was expended during 1901 
in the collection of materials. The work should be easily completed in 
1902. The total estimate is £16,891. 
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RayysAn Brenera Works. 


Three important works were put in hand on the Rayyah Behera in 
1901, viz., the Head Works at the Delta Barrage, Nikla Regulator and 
Lock at Kilometre 6, and the Khatatba Flood Feeder. 

Rayyah Behera Head.—The Head Regulator of the Rayyah Behera 
is the sole remaining unregenerate specimen of the group of works at 
the Barrage. Its floor was a few years ago added to and strenethened, 
but the superstructure is as it was before the Barrage was made to 
work. The old clumsy vertical closing timbers, shear-legs, pulleys and 
guy ropes encumber the roadway whenever regulation is going on, and 
the lock has ever been a lock without gates. The waterway provided 
would, without the lock, be insufficient now, and, even with the lock, it 
it is calculated that it will not suffice to pass the discharge of the canal 
when future developments of Behera “Province are accomplished. 
Therefore it has been decided to add more waterway and a lock. The 
uncertainty as to the foundations of the old work, and the fact that 
the old lock was on the wrong side of the canal, decided the question 
as to whether a new lock should be built, or the old one be fitted with 
gates. The project provides for a new lock and two more sluice ways, 
for converting the old lock into two sluice ways by building a central 
pier on its floor, and for fitting all the seven openings with iron gates 
and‘ winch on the same pattern as the Barrage. For reasons connected 
with the discharge of the Giza basins, the lock has to be given a third 
pair of gates, and the piers have had to be designed so as to resist a 
head from the canal side also. 

It was considered desirable to build the new additions as close to the 
old work as possible, so that the completed work might be one single 
work and not two separate ones. The decision to attempt this resulted 
in a period of considerable anxiety while the foundations were being 
got in. For the foundations of the old work were at different levels 
and, at points, higher than the foundation level of the new work. 
Moreover, the canal was flowing close alongside through the old work 
at a level four metres above the bottom of the excavation, while the 
backing of the abutment of the old work had to be entirely removed. 
The laying bare of the back of the abutment disclosed an extraordinary 
method of construction ; the upper portions projected beyond the lower, 
to support the parapet walls, without any corbelling out; there were 
hollows where the abutment and wings joined, into which a boy crawled 
out of sight. The work seemed to have had no wings of any conse- 
quence to begin with, and then to have had wings added on two different 
occasions, 
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When the excavation had reached a certain level, the nearest arch 
_ of the old work developed cracks, and serious settlement was evident 
inthe wings with high-level foundations. Pumping was, therefore, 
stopped, the water allowed to rise to the canal level and the rest of the 
foundation was got out by a dredger, the dredging not being allowed 
to approach the wings too closely. When the dredger had done its 
work, perforated pipes were arranged over the whole area, 14 to 
2 metres depth of rubble was deposited round them, and the floor was 
formed under water by the cement-grout method, as in’ the case of 
the foundations of the weir locks deseribed in former Reports. 

The passage in the surrounding banks, made for the entrance and 
exit of the dredger, was then closed, and the grouted floor was laid dry 
by pumping. All seemed sound, except that some of the cement on 
the surface had not set hard and wide cracks formed in it. The cement 
below was found so hot that it blistered the fingers. The peculiar 
behaviour of some of the cement was never satisfactorily explained : it 
may have been that it was too new and developed too great a heat in 
setting. The inferior upper coating of cement was removed until hard 
cement was reached. Building on the top of it was then begun. Before 
much of this building had been executed, the downstream portion of 
the floor cracked, on several lines, and springs made their appearance 
along the cracks, finding their way through the grouted layer of 
masonry. I have no doubt whatever that this was due entirely to the 
pump being set up too near the edge of the floor and to the action of 
springs along that edge. The subsoil was carried away by the springs 
to the pump from under the grouted floor, which settled down as soon 
as it was left unsupported. 

We had then to decide what next to do. The first thing needful 
was to stop the pump doing further damage. The inlet to the pump- 
well was shifted, and the springs along the edge of the floor were 
rendered comparatively harmless by making them pass through pebbles 
and concrete metal weighted with a layer of sacks of earth. A narrow 
width of the downstream edge of the floor was got in to full height 
by skipping concrete between two walls of sacks formed on the grouted 
slab, and this skipped masonry was then connected up with the higher 
parts of the work. As soon as this bounding wall was complete, the 
water outside was allowed to rise to the top of it, and the rest of the 
floor got in by pumping from inside of the wall, so as not to draw on 
the springs coming up along the downstream edge of the floor. Other 
cross-walls were made and the floor got in by compartments, every spring 
being confined in a pipe and treated to a head of grout greater’ than 
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the head on the spring. Piece by piece the whole floor was worked in 
and all the springs stopped. 

While this was being done, the floor was carried towards the wings 
of the old work to join up with it, in narrow widths at a time, and 
was continued far enough to underpin the old walls. When the floor 
had been joined up with the whole length of the wings, an extra 
thickness was given to it along the foot of the wall to make the junction 
more secure. The junction between the old and new work was fre- 
quently treated to cement-grout, so as to get a water-tight junction, 
and to fill the irregular hollows and cracks in the old work. 

The superstructure of piers and lock-walls was then carried up a 
few metres, and work was stopped for the season when the river rose. 
Bore-holes all over the piers and lock walls were jumped to the 
underside of the foundations, and cement-grout poured down them 
after the manner employed on the Barrage. After the flood, the floor 
also was systematically bored all over, pipes fitted into the bores, and 
into every hole cement grout was poured until a colum of grout higher 
than the water in the adjacent canal was obtained in the tube. Only 
a few of the bores took more cement grout than was sufficient to fill 
the bore and pipe, showing that the cavities under the floor could not 
have been extensive. By the end of the year the building had been 
resumed, and it is hoped that the whole work may be finished in 1902. 

Mr. Grieve, who has been in immediate charge throughout, had great 
difficulties to contend with. His energy and devotion to his work 
overcame them and, I believe, the new construction is now sound 
throughout. The old work we hope also to consolidate and remodel 
during 1902. The total estimate of the additions and remodelling 
amounts to £1H.38,735 of which £E.5,029 was expended in 1900 in 
the collection of materials, and £E.20,643 in 1901 in building the new 
part of the work. 


NixiA REGULATOR. 


The Nikla Regulator is situated at the sixth kilometre of the Rayyah 
Behera Canal, just downstream of the Nikla railway bridge, through 
which the water of the Giza basins is discharged. Hitherto the Iswid 
basin has been emptied by making a cut in an earth bank formed 
annually at a little distance from the railway bridge on the basin 
side. On the cut being made, the discharging water entered the 
Rayyah Behera, and found its way partly down the canal and partly 
across it into a basin on the right of the canal through acut in the canal 
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bank. In the absence of means of regulating the levels in the canal 
at this point, this discharging operation was always one of considerable 
danger, and careful arrangements had to be made to control the levels 
further down the canal. A complicated programme for the manipu- 
lation of the scattered regulators and escapes had to be drawn up, and 
instructions given to the agents who had to carry it out. These 
agents, when at their different posts, were spread over a long line and 
cut off from any communication with the directing officer, so that no 
means existed of modifying their instructions to meet any unforeseen 
perturbation. Obviously the conditions were favourable to something 
going wrong sooner or later. 

The new regulator gives the control required. By means of it the 
discharge to be allowed to flow forward in the canal can be regulated, 
and the level of the water be held up to that required for the proper 
irrigation of the basin across the canal. But it will do much more 
than this. It will make it unnecessary to close the breach in the bank 
on the basin side of the railway bridge and save this expense. It will 
enable us in a good flood to pour red water into the Iswid basin at its 
lower end, where for many years none has come. It will help to fill 
the same basin at an earlier date than usual. It will give us the power 
of turning red water over the sandy wastes along the left bank of the 
Rayyah Behera, and so more effectually stop sand drift and, in time, 
render the land fit for growing any crops. It will make it possible to 
give the basin on the right of the canal water early in the flood and a 
prolonged soaking. Hitherto these lands have had to wait till the 
final basin discharge for their inundation, which, being late, could not 
be prolonged. It will give us the power at the time of the discharge 
of the basin to create a back flow of high velocity through the head 
into the river, which will not only help to get rid of the discharge of the 
basins, but will create a scour that will carry away at least some, if not 
all, of the silt deposited during flood in the channel between the head 
and the river. 

The work consists of a lock of 8 metres width and 35 metres 
length between gates, and a regulator of five vents of 8 metres width, 
fitted with triple iron gates sliding in threefold grooves and lifted by 
the ordinary Barrage pattern of winch. 

To get in the work an expensive diversion of the canal had to be 
made sufficiently large to take the flood supply. The construction was 
not attended with any special difficulties, as the springs were easily 
kept under by two six-inch pumps, the foundations being over hard clay. 
The work has been well built by Messrs. Bianchi and Baldi under 
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Mr. Stent’s superintendence. A sum of £E.17,123 was expended 
during 1901: the total estimate is £H.26,452. The masonry was prac- 
tically finished during the year, but the lock gates remained to be put 
together and hung in 1902, 


KaatatBpaA Froop FEEDER. 


The third work on the Rayyah Behera was the Khatatba Flood Feeder. 
This is a regulator of seven vents of 5 metres each without a lock. 
It is designed to act as the flood head to the Rayyah Behera when the 
river levels are suitable, and also sometimes to serve as an. escape. 
When the river during flood réaches a certain height, the head at the 
Barrage is closed and this feeder opened. Hitherto an earthen dam 
was yearly made and cut to carry out this arrangement. When once 
the dam was cut, the discharge of the canal depended on the height of 
the flood in the river, subject to no control. In high floods, conse- 
quently, dangerously high levels were produced in the canal, necessitating 
the cutting of the canal banks lower down to let the excess back into 
the river. It has sometimes happened that the dam has been cut, and 
the cutting has been followed by a fall in the river, necessitating the 
rapid closing of the dam again, thus causing fluctuations in the canal 
supply. All these drawbacks will disappear now that a proper regulator 
has been built: we shall now be able to open and close the head as we 
like, and feed the canal either from the Barrage or from Khatatba, as 
may be most suitable, without any difficulty. The whole work was 
built entirely in 1901 at a cost of £E.15,699. It is a very well-built 
work, in spite of its being in an out-of-the-way place, off the ordinary 
line of inspections. Mr. Dick, who superintended it, deserves credit 
for-that. The Contractor was Mr. Michaelidis. There were no diffi- 
culties of construction: the foundations, by being carried down about 
half a metre lower than the design, reached good hard clay, with hardly 


any extra expense, as the design was modified in such a way.as to 
avoid it. 


MaumupiA Cana Bripces In ALEXANDRIA. 


The arrangement made some years ago, by which the Alexandria 
Municipality took charge of the three bridges over the Mahmudia 
Canal with the obligation to keep them in repair and open them to 
navigation, has been a most unsatisfactory one in its working ; and 
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Government has now decide to take back the bridges into its own 
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keeping, renewing two of them and repairing the third. The first 
renewal undertaken was that of the “Pont des Ecluses.” It was com- 
pleted in 1901 at.acost of £1.3,250, The bridge is now a thoroughly 
satisfactory one. 


GizA Group or Works. 


The Giza group of Irrigation Improvements was carried out. partly 
under the direction of the Inspector of the 3rd Circle, partly under 
the Director of the Barrage. The sums.spent during the: year were— 


LE. 
me eda ECC ee oes ec oeecc tear ues Se, cess cde! ACG 
By Barrage Beaeietersiney wet cs. may Leprsgys ses 

Tota. es ek 10,949 


These works constitute part of the programme of improvements 
that were decided.on.after the experience gained during the low flood 
of 1899: The scheme, in general terms, provides for the improvement 
of the means of fillmg the hoshas between the railway and the river 
in west Giza by the construction of head sluices, and of controlling the 
water after it has entered the hoshas by the construction ofi regulators 
and escapes: it-also provides for the extension of the Giza Canal to. the 
Um Dinar Hosha, west of the Barrage, by the construction of a.culvert 
under the railway, and a syphon under the Rayyah Behera: The 
method. of working the West: Giza: main. system of basins, which it is 
proposed to adopt and’ which the recent. alterations: were devised: to 
introduce, was-described on page 166 of the Report for 1900. 

The following is- the list. of works carried out during: 1901 :— 


Head Sluices, Regulators and ee 


Hosha Gezira Kafr el Turki .. 
oe eet barakats.© 3.5 s. 
. — Makathia oo. 
Tail of Makatfia Canal 
Hosha Gezira Bemba 
»  Baléda : 
eae Oye a aie 
cme ebatbaved sc. 
to Tarfaya 


Geziret el Dahab 1 


£E. 


7,378 
Iron Tube Feeders and Escapes. 


Hosha Gezira, Kafr: Rafai and Marazik 
So) Mapinta vc « 
»  Gezireh Hawamdia 


1,082 
990 


Completion, of. Abu-Nimros syphon and alterations to 
Zommur: Head eeo eee eae ace oee see eoe eee ooe 


| coed 
ho ox | Hire re SMe ts oe eee 
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Brought forward... sce ves 9,450 


Conversion to horizontal closure system. 


Agooz Head (formerly Agooz Escape) ; 1 
Saqqara and Shabramant Salibah regulators ae 2 
Matania onlverti.:. \-ipearee ps kis Wis een ene ane 
4 2,955 
(with this is included expenditure incurred in improving 
basin and canal banks). 
Road Bridges. 
Over Giza Canal at Ayat and Tamoh... 2 
a Dadalap Ganal jee. 21 SERV, aad es 1 
, “4Aummur Canal ie Re ay eee at a a ea ee a 
4 827 
Fifty-two small pipes and masonry culverts in Giza Canal 
banks, and new bank to Hosha Tamoh ... ... ... ... 934 
Total. ard. Circles. . x<a0 <2 ‘ 14,166 
£X. 
Rayyah Behera syphon he ae heced et Ee ees 
Railway ‘culverts. .cgaciwen date ise». sa0? Gen) eaten eee 
Connecting Channels. “seo Gk ack noo ae ee 
Total Barrage... -t-a 9 ose 1,783 
Total... 15,949 


In 1900 a sum of £H.483 was paid for the pipes of the Rayyah 
Behera syphon, so that the cost of this work has been £E.818. There 
are still the masonry ends to be added, which it was thought best to 
postpone till a flood season had passed, so as to give the tube time to 
take its final bearing. This syphon is formed of a one and a half 
metre diameter pipe of 7°g-inch thickness of mild steel. Its lengths 
were rivetted together on the bank, and the whole floated into position 
and lowered into a trench by the help of two large barges, the trench 
having been previously dredged to correct depths across the bed of 
the canal. The total length of the pipe is seventy metres and its 
weight thirty tons. 


EARTHWORK IN NEW WORKS AND REMODELLING. 


Earthwork in new works and remodelling includes any special remo- 
delling which alters the previously accepted dimensions and levels of a 
canal, but does not include the ordinary remodelling of canals which is 
carried out with the object of restoring a neglected canal to its correct 
section of channel and banks. 

In the Ist Circle, funds were provided for the conversion of the Sisa, 
Marsafawia and the Um Galagil Canals from “Nili” to “Sefi” canals. 
These are expensive works as, in the case especially of the first two 
named, heavy banks have to be moved as a preliminary to deepening 
the canals, and valuable land has to be expropriated. The expenditure 
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of £E.3,351 in 1901 was for land payments along the Marsafawia and 
the Um Galagil canals as a first step towards the conversion, £E.1,405 
being for land along the Marsafawia and £E.1,889 for land along the 
Um Galagil. 

In the 2nd Circle a sum of £E.5,376 was expended in the interests 
~ of navigation on widening the reach of the Qodaba canal which con- 
nects the Qodaba lock with the Baguria. This portion of the navigable 
line between Cairo and Alexandria was tortuous and narrow, and pre- 
sented great inconveniences to navigation, especially as it lay immediate- 
ly above the tail lock where boats collect while waiting to pass through 
the lock. The navigation along this line is daily becoming of more 
importance and, therefore, its improvement as a navigable waterway is 
most desirable. The widening of this end reach was one of the first 
improvements called for, and its execution has removed a great defect. 

In the 3rd Circle £E.10,227 was expended in widening the Sahel 
Markas Canal along 10 kilometres of its length, including the.construc- 
tion of new bridges and irrigation outlets. The head reach remains to 
be widened in 1902, and then this important remodelling work will be 
complete, whereby the early flood supply of the Mahmudia Canal will 
be much improved, and the necessity of running the two ‘“ Khandaks”’ 
at objectionably high levels will be removed. It is hoped also that the 
annual accumulation of silt in the head reaches of the Mahmudia may 
diminish as a result of this work. 

The remodelling of the Mahmudia Canal banks and the demarcation 
of the Government boundaries is a work of considerable difficulty on 
account of the complicated questions of rights of property that arise in 
the execution of it. A commencement was made and a sum of 
£E.1,199 expended in 1900. It is hoped that when the advantages of 
the work are seen and appreciated by the owners of property with 
whom the difficulties arise, that they will themselves realise that, in 
their own interests, they should facilitate the carrying out of the work 
as much possible. 


New AnD REMODELLED DRAINAGE WoORKS. 


The expenditure on Drainage Works in 1901 in the Ist Circle was 
much the same as the year before; it was less in the 2nd Circle and 
considerably less in the 3rd Circle. 

In the Ist Circle the expenditure, of which the detail is given in 
Appendices B and C, amounted to £E.44,668, exclusive of staff charges. 
The principal ede were:— 

(1) Continuance of: the dredging of the main Bahr el he drain 
over a length of 10 kilometres. 


— 204 — 


(2) Prolongation of Bilbeis drain to Birket el Hagg. This was only 
partly executed: The laying of a pipe syphon under the Ismailia Canal 
is the principal item of work remaining to be carried out in 1902. 

(3) The Shanfas branch of the Nizam-Hadus system was dug for 
21 kilometres onthe east of the Um Salama’ Canal. 

(4) A new head and connecting channel were dug to give the 
Gabada canal a direct take-off from the Mansuria Canal, so as to discon+ 
nect it from the Um Salama. 

The other drains dug are detailed in the appendices and call for no 
special remarks. 

In the 2nd Circle the total expenditure on Drainage Works, new 
and’ remodelling, was £E.57,463, exclusive of staff. Details of the 
work done are given in Appendices D and E. The most important 
works were on the Sharkawia (No. 4), Waziria (No. 7) and Ariamun 
(No. 8) systems. 

The improvement’ effected by the drainage works already carried 
out is very great, but, in the 2nd Circle, much still remains to be done 
before the system of drains can be said to be approaching completion. 
At the time when the Caisse began to give money, the drains of 
Gharbia were ina more backward state than those of the other Circles 
of Lower Egypt. 

Details of the Drainage Works executed in the 3rd Cirele are given 
in Appendices F and G. The total expended on Works, exclusive of 
staff, was £132,037. The work done consisted entirely of remodelling 
the undeveloped drains of the Mareotis system. The Khandaq Gharbi 
aqueduct, for which a payment of £H.182 was made, had been built 
in 1900. 

These drains are having a marked effect’ on large areas in the Abu 
Hommos and Kafr Dawar districts, which will be ready for reclamation 
as soon as the Aswan Reservoir adds to our available summer supply 
for irrigation. 

The cubes of earthwork executed during 1901 in new and remodelled 
Drainage Works are given below:— ; 


Dredging. By hand-work. Totals. Cost. 
Hk OMG) un i? 91 @OMSM). Wao ew 20 Scsae cele een gieeeere 
Jet Circle... «.. 272,665 1,125,070 1,397,785 27,640 
2nd Circle... ...{ 142,000 Leer 1,913,667 37,916 
3rd ‘Circle... ...]' 150,840 931,367 1,082,207 26,659 


Totals... 565,505 3,828, 104 4,393,60 92,215 


- ——— 


Details of the Drainage Works executed will be found in Appendices 


B to G. 
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CHAPTER VI. 


WORKS OF MAINTENANCE AND REPAIRS. 


RIvER AND CANAL PROTECTIVE WoRKS. 


The detail of the expenditure under this head is given below :— 


1st Cirele. £E. £E. 
River spurg and revetments .... iy “weloee cata ae ele 
Rayyah Taufiki spurs... shel | Gee” SARE: ott cee 
Study for Nile Corvée abolition: 2. scactegt esis ese 
— 6,785 
2nd Cirele. 
River spurs‘and revetinents ..0- 19. es sed eee, Seta een Ggee 
Rayyab .Mentfiaspuréix...0. gs. <a) <c1cn eae ean ree ae 
Grass planting canal slopes =... 25. si. stew sect cean tae eee 
Study for Nile Coryée-abolition .j 33. i cee ame eeu eee 
—— 13,379 
8rd Circle. 
Riyer spurs and, revetments \.:..) .ce ies Chee Se es 
Grass planting .. <3e) albxe” Gane men fea ena ee 
Study for Nile Corvée abolition... 6. ce csv ee 600 
Abukir sea wall... ee ere ee ere eer) 
: 10,108 
Barrage. 
Riversraining and protection .. 5. 2. ces see vee nee 2 ORO 
—— __ 2,080 


Total 32,352 


The river work on spurs and revetments is the same as usual. The 
object and result of the expenditure on the study for the Nile Corvée 
abolition has been explained at the end of Chapter II ; and the Barrage 
river training in Chapter V. 

The increase of expenditure on protective works is due to the canal 
work. It has been found that all the largest canals require some method 
of protection in their upper reaches to prevent the channel widening 
and shoaling. Spurs of stone have been successful in the Ibrahimia 
Canal, and spurs together with grass planting in the Rayyahs Behera 
and Menufia. The Rayyah Taufiki is to prove no exception. This 
eanal was made in 1888, and was given berms of six metres width. 
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These berms have now entirely disappeared, and the bed level has begun 
to rise, but has not yet reached the level at which dredging will be 
necessary. The berms having disappeared, the high spoil banks behind 
them have commenced to slip into the channel, and some lengths of 
this canal have now assumed the appearance of the Ibrahimia Canal 
as it was in 1884 before any stone spurs were made. It has, therefore, 
been decided to spur the Rayyah Taufiki at once before the widening 
goes any further, as very short spurs will now be necessary and a small. 
cube of stone only will be required for each. A commencement was, 
therefore, made at the end of 1901 with the construction of spurs in 
the first sandy reach below Kilometre five. 

A special grant was given for the Rayyah Menufia spurs, and a 
considerable amount of spur work was done with highly promising © 
results. The effect of the spurs was assisted by planting the slopes 
with grasses and willows. 

An experiment with grass planting, as a means of producing and 
maintaining a uniform channel, and preventing widening and conse- 
quent shoaling, was carried out with remarkable success on two of the 
branches taking off from the Rayyah Menufia. Mr. Tottenham, who 
was specially charged with this work and took great interest in it, 
conducted the experiment very thoroughly and has the satisfaction of 
seeing his work followed by highly successful results. The canals 
experimented on were the Nanaiia and Sirsawia. Fascines of grass 
stalks were arranged to form the side slopes of the channel up to H.W.L. 
to a height of 3 to 34 metres, and the berms behind them were planted 
with grasses. These have taken root, and there is now a thick grass 
jungle bordering the central channel, which has kept its form and 
depth so perfectly that in 1902 no clearance is necessary along the 
length so treated, whereas, in former seasons, there was invariably a 
depth of 1 to 1} metres of silt to be cleared. The experiment being of 
such good promise, the system is to be continued in 1902, and four 
canals will be operated on. , 

The maintenance of the Abukir sea wall has become-a heavy item 
of expenditure against the 3rd Circle budget. The original protection 
work along the sea front was not efficiently done, the stones used being 
too light to resist the heavy action of the winter storms. The annual 
repairs will always be heavy, until a protection of a heavier material is 
laid over the smaller stone. An estimate of the cost of doing this has 
been called for, but the figure will probably be too great for the ordi- 
nary Irrigation budget to support, and the work will not be possible 
without special funds being granted. fafa: eer 
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MAINTENANCE. 
Masonry Works and Dwelling-houses. 


The expenditure under this head (£E.16,268), is almost the same 
as the year before. The most important single work was the lowermg 
the sill of the Qodaba lock. As built, it was found to cause an 
obstruction to navigation in the summer months; and, as there was ‘no 
object in its being kept at a high level, it was lowered one and a 
quarter metres, and the necessary additions made to the lock gates. 
This work cost £E.813, including the cost of the dam, dredging and 
unwatering. 

The Barrage repairs and gardens have been referred to in Chapter V. 


HarTHWoRK BY Hanp. 
The quantities and cost of earthwork executed by hand during 1901 


are as below, the earthwork on agricultural roads being excluded :— 


CLASS OF WORK. Ist Circle. 2nd Circle. 3rd Circle. Totals. 


—_—_———————— | 


Maintenance Canals, Drains and 
Banks..3 a: .c. oes eee oe] GONDIOGU | 2.700 ROT | 212d 499 8,194,879 


Irrigation Improvements ... ve 215,752 210,510 526,895 953,157 
New Dramage Works... __....|_ 1,125,070 | 1,771,667 931,367 3,828,104 
Totals... ...  ...] 4,718,452 | 4,682,934 | 3,579,754 | 12,976,140 
Cost... ... LHI 75,098 91,819 69,161 236,078 


Rates. Sea 1°59 1°95 1°93 1°82 


Drepcine By MAcHINERY. 


The quantities dredged in canals and drains for the past five years 
are given in the statement which follows. In this table the dredging 
done as maintenance of existing channels is separated from dredging 
executed as remodelling work. 
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CANALS AND DRAINS, 1896-1897 1897-1898 1898-1899 1899-1900 1900-1901 
C.M, Cc.M. C.M. C.M, C.M. 
Ist CIRCLE. 
Maintenance. 
Ismailia .. 206,976 224,316 #399. 
L ia Sie aue’s /Mieley. p's’ Ki ol6 322,471 225,096 190,799 
Sharkawia Ele ebics fee. 671-3 3.088 111,946 125,557 77,462 82,647 
Colas ot tars stets, es ee _ 183,485 152,854 195,969 229,835 
Some SEN CARES 29: 64,848 62: 
Nadi pra manice ie is, | Pr) 9e.sas =! ig oe ae 
IBANTISA CUT sick ocak <.<+ 1c 14,286 50,027 2,823 7 32, 
: 2 50,02 82! 70,197 32,115 
MATSUra MOCKS feces ae) 0 32,779 15,906 22,648 15,000 21,437 
Total Maintenance .. 659,468 650,528 677,765 646,228 641,465 
Remodelling. 
PanaytahslOCkK pee se — 16 1 one _— — 5,353 — _ 
Siru drain.. .. ses — 50,413 a — 
Bahr el Bagar drain. Pai ase 146,830 227,387 245,85: 33,6: 12, 
Bahr Tawil drain .. .. «. =e a ae See, epee ieee 
Total Remodelling .. 146,830 277,800 367,912 506,584 272, 665 
Grand Totals ..° «. 806,298 928,328 1,045,677 1,152,812 914,130 
Expenditure... £E.. 29,382 33,490 37,352 40,095 32,560 
2ND CIRCLE. 
Maintenance. 
Menufia Retna tee Sie 5 oP Ecos 198,591 265,069 399.937 255,535 112,567 
IKasidgee ny eeecr tt) as oka = 112,676 as 138,204 es 
IBabreitiran cease onctees erst a, = 74.810 5.959 _ 
Qodabah lock .. .. .. ss 11,577 6,979 10,530 5,512 13,363 
BaCUTiAteee temas. cscs = — == 4.424 2,380 
Total Maintenance .. 210,168 384,728 485,277 409,634 128,310 
Remodelling. 
Muhitdrain (No.1)... ++) 242,721 218,298 84,000 -- 142,000 
Demillash drain .. .. .. ae = 114,000 87,183 = 
Total Remodelling <. 242,721 218,298 198,000 87,183 142,000 
Grand Totals Se Bb 452,889 603,022 683,277 496,817 270,310 
Expenditure.. #£E... 16,078 21,395 23,279 17,110 9,367 


83RD CIRCLE. 


Maintenance. * 
Ray. Behera & Katatba canal. 139,275 230,916 185,982 136,516 149,915 
Mahmudia canal .. : 118,464 120,996 123,434 117,530 159,921 
Mex pumps inlet channels .. 6,939 11,006 ae ze = 
Nubaria canal... - 59,615 = 37,980 17,843 = 
Total Maintenance .. 324,293 362,918 347,396 271,889 309,836: 
Remodelling. 
Sahel Markaz canal.. .«+ .. — 7,652 54,398 _— _— 
Dati shuveraitens 5 sees 26s 8,558 — 5,863 — — 
Shereshra drain oD. ad 7,600 — — — _ 
Edku drain ZEN Gets Soryaeete — 142.289 256,967 16,834 _ 
Wimmera son te we oss — 18,500 — 99,230 150,840 
Mahmudia Special .. _ _ — 82,633 = 
Total Remodelling .. 16,158 168,450 317,228 198,697 150, ,840 
Grand Totals... .. 340,451 531,368 664,624 470,586 460,676 
Expenditure... £H...]/-; 12,044 19,561 21,876 17,033 15,663 


“8The Ismailia cube for 1898- 1899 includes 60,000 cubic metres executed the year before in the Suez branch 
Ica oe eS eee erm Pt OS I ere eee See ater Bi atees 
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The totals for 1901, abstracted from these tables, are :— 
DS eee nnn En 
DREDGING ON ALL ACCOUNTS, Ist Circle. 2nd Circle. 3rd Circle. Totals. 


C.M. C.M. C.M. C.M. 


Maintenance Canals and eae 641,465 128,310 309,836 | 1,079,611 


New Drainage Works ie 272,665 142,000 150,840 565,505 
Totals: + ec cask eee 270,310 460,676 | 1,645,116 
Costsa ere ee 32,560 9,367 15,663 58,590 


DSS ———— eee 


Hanp Work AND DREDGING. 


Abstracting all the foregoing, we get the following total figures for 
tool 


HAND WorRK. Cubic metres. Cost £E. 
Maintenance of Banks, Canals and Drains _... 8,194,879 — 
Irrigation Improvements’ <2. 5.5 26.) osn6 608 953,157 _ 
New Drainage Works |. ss sad one eee Aohl| | pO Oe — 
Dotals..: =<... ase} ke eae 236,076 
DREDGING. 
Maintenance of Canals and Drains ... ... ... 1,079,611 — 
News DraimagesVVOrks <.ascuc8 2.4 ats es ok 565,505 — 
1,645,116 57,590 
Total hand work and dredging... ... ...| 14,621,256 293,668 


The Table of dredging cubes for the past five years shows what a 
remarkable decrease there has been in the maintenance dredging cubes 
of the 2nd Circle. This is partly due to the action of the spurs and 
grass planting in the Rayyah Menufia in preventing silt deposit. But it 
is also partly due to the fact that small deposits, which in previous years 
would not have been left undredged for fear of diminishing the summer 
discharge, can now be safely ignored, as the summer discharge can be 
adjusted by regulation on the head works of the canals which take off 
from the river above the Barrage. The security afforded by the new 
Weirs enable us to produce above the Barrage as high a level as we 
are ever likely to want for purposes of distribution, without any fear 
for the Barrage, so that the effect of any slight sheeencee 1 in the 
canal beds can be neutralised by regulation on this group of head 
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works. So long as the early flood discharges are not appreciably ~ 
diminished by the unremoved silt deposits, they can do no harm. 

Concerning this question, Mr. Dupuis, referring to the Menufia Canal, 
makes the following remarks in his Report :— 

“Tt must not, however, be forgotten that much of this apparent 
economy is obtained by simply leaving work, which used to be con- 
sidered necessary, undone; if, as is not impossible, it is found that, 
after the bed has risen a little and adjusted itself to the new conditions, 
the silt ceases to accumulate, a great and permanent reduction in the 
annual maintenance expenditure will have been effected ; if, on the 
other hand, the accumulation continues, it will simply mean a return 
to the old cubes on a slightly different bed plane.” 

But there are two contemplated changes which encourage the expec- 
tation that the economy will be permanent. The first is a consequence © 
of the construction of the Zifta Barrage. When that work is in 
operation in 1903, the early flood supply of the north-east of the 
Central Delta will be drawn from the river by way of the new Zifta 
Canal, and the Rayyah Menufia discharge will not require to be supple- 
mented by the opening of the Bir Shams Feeder. It is this proceeding 
which doubtless is accountable for no insignificant quantity of silt 
deposit in the canal bed ; certainly for the lump which forms above the 
point were this feeder joins the main canal. 

The other contemplated change will be brought about by the execu- 
tion of the project for the development of the West and East Nili 
canals on either side of the Rayyah Menufia, which have their heads 
above the Barrage. By enlarging these canals and carrying them in 
syphon under the Menufia branches, and joining them up with all the 
flood canals wich serve the high country lying between the two branches 
of the river for some 25 kilometres north of the’ Barrage, the necessity 
of regulating on the Nanaiia and Qaranén regulators will cease, and 
another cause of silt deposit be avoided. The Caisse de la Dette has 
given £4H.10,000 in 1902 for the commencement of this project, which 
is a somewhat comprehensive one and will probably take three years 
to complete. Not only will its execution favour the endeavours being 
made to reduce the dredging expenditure, while, at the same time, 
immensely improving the conditions of the high lands affected as 
regards their irrigation ; but, by rendering it unnecessary in the future 
to regulate on the Nanaiia and Qaranén bridges, it will remove the 
necessity of enlarging the locks at these two regulators with the object 
of making them equal in length to the other locks on this line ; and so 
- an economy of the cost of these two expensive and difficult works will 
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be effected, as the two locks can remain permanently open, and so 
render the deficiency in the lengths of their chambers between the 
gates of no account. 

The second of the causes given as accounting for part of the economy 
realised in maintenance-dredging in the 2nd Circle should also have 
produced a similar effect in the Ist and 2nd Circles. But there is none 
evident in the figures. The level to which the Ismailia Canal has to 
be dredged was in 1901 raised 20 centimetres, and in consequence 
there is a small reduction in the cube in the case of this canal. But 
in the Sharkawia, Basusia and Kumbatin, there are increases which 
more than counter-balance the Ismailia decrease. The bed level to 
which dredging is to be carried in the Ismailia Canal has been raised a 
further 25 centimetres in 1902, which should result in economy. In 
the 3rd Circle also a reduction in the cube dredged is expected 
in 1902. 

Mr. Dupuis, Inspector of the 2nd Circle, has turned his attention to 
a matter which requires a great deal more attention than Inspectors 
have hitherto found time to give to it. Much useless work is done in 
clearing canals in the northern districts of the Delta in consequence of 
the inefficiency and defective common sense of the majority of the 
Provincial Engineers. Instead of these clearances, what is wanted are 
repairs to banks and maintenance of the banks, as the channel is 
generally sufficient, and, on the lower reaches and branches of the canal 
system having its origin at the Barrage, there can be no question of the 
power to obtain whatever level may be necessary to make the water 
flow forward. If all useless work on canal clearances could be elimi- 
nated, there would remain large sums available for the clearances of 
drains and the remodelling of canal banks. Inspectors of Irrigation 
have had their attention called to this. 
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CHAPTER VII. 


COMMUNICATIONS, 


AGRICULTURAL Roaps., 
Construction of new Roads. 


The annual progress statement is given below : 


: Existing at Added Total at end | Expenditure 
A EEA ti | end of 1900. | during 1901. | of 1901. 1901. 
Kilom. Kilom. Kilom LE 
1st Cirele. 
‘Galiubia Pei od eee Pisch 107 — 107 
Sharkia EX sy ee ee 2024 — 2023 7,114 
MO SRo ti eetess sic Ac Ss 2034 — 2034 
2nd Circle. 
Menufia NS re se ee 279 — 279 
OP le eo eeaeeeed ry 17 709 } 10,647 
8rd Circle. 
Be leratas Gieke sper ven SL 2813 — 2814 373 
Wotalseeaece oe 1,7653 17 1,782$ 18,134 


Of this expenditure, a sum of £H.248 for land in Behera was 
charged to the Regular Budget, so that the expenditure of the year 
against the Road collections was £H.17,886 and not £E.18,134. 

The reason why so small progress is shown for the sum expended 
is that the expenditure in the Ist and 2nd Circles was for completing 
the payments on roads which were shown as added in 1900. The sum 
expended on Behera Roads was in settlement of some claims for land 
payments of long standing, which should have been wholly met from 
road collections. As the Mudir was unable to collect the sums required, 
the settlement was arranged for by making a contribution from the 
Irrigation Budget. The same occurred in 1900. Some years ago also 
the Budget had to make good heavy deficits in the Behera collections 
to meet the cost of its roads, | 
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MAINTENANCE oF Roaps. 


The Irrigation Budget provided also £E.3,082 for repairs to the 
1,765 kilometres of roads existing at the end of 1900, a quite insufficient 
sum to keep the roads in order. I need not repeat the remarks on this 
subject made in the three preceding yearly Reports. This expenditure 
was divided as below :— 


Kilom. £E. 
Let: SOIeEle. oer Seeker eee 513 1,432 
Sad) os Wir Wea! Seems SHA 1,229 
3rd nt) AER ae 281 500 


39 


The 2nd Circle’s expenditure included a sum of £H.423 spent on 
special repairs to the Belkas-Salahib road, which was in a particularly 
bad state. 

The 1st Circle expenditure of P.T.279 a kilometre was sufficient to 
keep the roads in a condition which might be called a tolerable state of 
repair: the 2nd Circle rate of under P.T.126 a kilometre is wholly 
insufficient. The reason for the failure to maintain the roads as they 
should be maintained is the want of special funds for the purpose. 


Bripces To REPLACE FERRIES. 


The year’s expenditure amounted to a total of £E.4,897, but of this 
amount of £E.1,923-was contributed by the State Railway Administration 
in fulfilment of their obligations connected with an agreement made 
some years ago. There was also a further sum of £E.345 which was 
subscribed towards the Melig bridge by the villagers interested. 

* The Ist Circle bridges were put in hand late in the year, so that only 
a small payment was made on account of them. 
The bridges taken in hand or constructed are detailed below :— 
Expenditure, 1901, 


Ist Circle. | £E. 
At Abbasa, over Ismailia Canal (estimated cost £E.1,260.) 
At Nawasa el Ghét, over Mansuria Canal (estimated cost 300 
£E.1,685.) 
end Circle. 
apes & Porrys Mond, see oil, ee 
Melig bridge. ... | Village contribution. .. ... «845 
2 aah ae 2,489 
‘ oe erry md aia he ee, 70 
Santa bridge... State Railway contribution ... 800 
vane 970 
bs ia, Ferry Pander MON ieee 
Dalgamun bridge. State Railway contribution ... 1,132 
1,438 


fotal + Ga E5197 


——_—__ 
—————S 
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The Dalgamun bridge cost about £E.4,000, but the balance was paid 
by the Light Railway Company, which will share the use of the bridge 
with the general road traffic. 

Against the Ferry Fund, therefore, the expenditure was only 
£H.2,920 for both the 1st and 2nd Circles. There was no expenditure 
against this fund in the 3rd Circle, 


CHAPTER VIII. 


THE WADI TUMILAT. 


The management of this estate by Mr. Langley and Musa Bey Galeb 
continues to give satisfactory results. A sum of £E.9,481 was spent 
during 1901 on works of improvement and reclamation against the 
capital account, which stood at the end of the year as in the following 
statement :— 


EXPENDITURE. 
A ‘ome | et A eee ee ee pee 

EADS OF EXPENDITURE, Retina: Dane Total 
1901. to end of 

1901. 

&E. £E. €E. 

Drainage and Reclamation Works. 

Enlargement of pumping station ... 0... 6,000 — 3,488 
Enlargement of main drain ... ... ee 17,000 1,645 11,749 
Branch and field drains and field channels .. 15,189 3,828 5,925 


Remodelling Irrigation System. 


Wooden bridges and pipe heads... — 787 = 
Four head sluices, Three regulators and One 


mansory bridge ie ae ee — 1,076 — 
Two flour mills .. ne et _— 110 — 
Earthwork of ir rigation channels ... — 467 — 
Purchase of Plant. 10,000 2,440" 7,781 
Pump dredger installation ... ...0 ... «. 2,500 195 1,909 
Staff and Farm Buildings. 
iz bas as; non apne Ay eee OO — 115 
Tan a of WSs a ee — 432 
Steam Ploughing, Staff and Sundries. 8,500 547 2,483 
Pay of staff and travelling allowances... ... _— 558 — 
(EC Ti hc creer oe 4 inate i he — 268 _ 
3,000 826 1,774 


Petals et 62,819 9,481 35,109 
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In 1899 a further sum of £E£.425 for pumping at Kassassin was 
wrongly charged to capital account instead of against revenue. 

The enlargement of the main drain above the pumps is now complete, 
and the drain working well. 

A length of 17 kilometres of the old stagnant reed-choked Wadi 
Canal has been suppressed and its place taken by two small canals 
taking off direct from the Ismailia Canal with proper head sluices 
and regulators. On one of these regulators two flour mills have been 
erected. The water supply to the estate is now completely under control. 

A new boiler for the pumping station and a sand dredger for the 
main drain have been ordered. 


The revenue accounts shows a surplus of £1.723, the receipts being 
£H.21,132 and the expenditure £1.20,409. 
The receipts and expenditure are thus made up :— 


£E. 

Rent-of 12227 fedaans it. 2" 2.) eee ee DOES 

vi SF. Gbipalinarees 10 3-+ chick ort chee ae es ee 315 
Bs suo wrazine and wild: “Samar 2Fii-0.320 Gee eee 514 
3 ee ITD ALOL Se eos Gee Yorn ton, Te ee ree eens 20 
ea pLvURUUNILSe is. WERT e tay, ate me? le” ee ee. rae 103 
SULED LE 1 ee yates lair mr, a Pea ae Se ad 
Total... . £E.21,138 

3 ( Staff emt pte ats gee ad aay RL ee 2,043 
ed ence ke) en ee cee Ree ee aise Mee an A ge 5 5,827 
= J Payment to Ministry of Public Insipuction 29 “107 eee. 8,000 
Z Working expenses of pumping station ...0 60.0 6. cee eee 3,961 
a / Canal and drain maintenance... 10. 61. see cee sees eee 482 
PAGE CLIN OXPEMBOSK ok fhe. oes) veal tase Ueeaeaitenty Iestun aneeugiean 105 
Totalk hich ce eee 


The high price of coal continued to affect the working expenses of 
the pumping station at Kassassin. 

For the sake of comparing the actual results obtained with the fore- 
cast made before taking over the management of the Estate, the 
following Table is given :— 


YEAR OF NEW MANAGEMENT. Expenditure. | Receipts. Surplus. Deficit. 

ma { ist BAS eed bes 5") 15,710 — 3,460 

Original forecast ... ...42nd...| 19,350 17,200 — 2,150 
[3rd ..:] 19,350 | 192700 | 350 


i Rot RAS Ge ME Ro 16,025 

Actual results obtained ... ; 1900...) 19,643 1957 314 _ 
1902...| 20,418 21,138 720 — 
otal Ons Gee ye 1,232 — 


Fe ee eel We 


* This surplus was scarcely a bond fide one, as it was obtained by charging by £E.1,224, the 


cost of pumping, to the Public Works Budget in the earl r+ of th ‘ : 
arrangement had been concluded, ia ome Se sai 


sa Of 7 


A sum of £E.1,117, out of the surplus total of ££.1,232. was used 
to purchase 634 feddans of scattered plots of Government land which 
it would have been undesirable that outsiders should possess on account 
of their situation in the middle of the Wadi lands, There is, therefore, 
a surplus balance remaining of £E.115. 

The total area leased is the best measure of the reclamation effected : 
the figures are given below with the forecast figures for comparison :— 


Actually leased. Forecast. 


4898.5 oc Feddans 6,917 — 8,080 
SOO es ae 2 7,578 8,000 
1 IOUS Fieacsae 5 9,382 9,000 
TOON Sess ms 12,30¢ 10,000 
IF ee (estimated 14,040) 11,000 


_ All rents due for 1901 have been paid. 

The crops raised were all good except the cotton which, according 
to Mr. Langley’s statement, suffered from fogs. The “Samar” crop 
covered 2,400 feddans, but the price was low in consequence of the 
large area planted. The demand for it must be very limited. There 
was an area of 1,900 feddans under rice. At the agricultural show, 
the Estate had eight exhibits and obtained seven awards, including a 
first prize for “Samar” mats and a bronze medal for cotton. 

The flour mills, worked by water power as in the Fayum, have 
proved remunerative. The two erected in 1900, at a cost of £E.123, 
brought in £E.79 during 1901. The two erected in 1901, at the same 
cost, earned £H.16 in six weeks’ working. 

The expenditure on pumping was £13,961. Mr. Langley thinks 
this figure will not be exceeded in future. The price of coal and the 
high lift are given as the causes of the high expenditure. The lift in 
1901 was increased by the bad state of the outfall drain which is now 
being dredged. The dredging has effected a reduction of the fall in 
the water slope over the 6 kilometres between the pumps and Mahsama 
lake from 1°60 metres to 0°60, and a further reduction is still probable 
as the dredging proceeds. The quantity of coal consumed increases 
with the lift. Unfortunately there are no records of quantities pumped. 
The following figures may be worth recording. 


YEAR. Mean lift. Coal consumed. es chon anladee twats 
Metres. : Tons. Tons. £4. 

1898 1°43 403 1411 1,330 

1899 1°66 441 1°280 1,224 

1900 2°84 1,000 2°430 3,230 

1901 3°20 1,758 1°876 3,961 


EEE 
OOS SSSSSSSS8S08S80.E 
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CONCLUSION. 


CHANGES IN THE STAFF, 


Early in May 1901, Mr. W. R. Williams arrived from India, and took 
charge of the 3rd Circle as Inspector. 

Mr. O. G. Brooke, Director of the Barrage, retired from the Egyptian 
Service in November, and was succeeded at the Barrage by Mr. H. G. 
Finlaison on 1st December. 

The Barrage Directorate has since been made a more important 
charge by the addition to it of Giza Province, which has been detached 
from the 8rd Circle. The change took place from Ist January, 1902. 

The dredging of the Rayyah Behera throughout, together with the 
care of the spurs flanking the channel, and the River Protective Works 
up to the Barrage still remain in the charge of the Inspector of the 
3rd Circle, but with these exceptions the whole of the Giza Province 
and the works that lie in it have been placed in the charge of the 
Director of the Barrage. There are obvious advantages in this arrange- 
ment. The Barrage isa much more convenient point than Alexandria 
from which to control the works and irrigation operations in the Giza 
Province. The Province of Behera provides enough work for one man 
to attend to; and now that all the remodelling of the Barrage itself 
and of its groups of regulators is approaching completion, the Director 
of the Barrage would find that he had not enough to occupy him, if no 
addition had been made to his duties. 

Mr. F. A. Hurley had been placed in charge of the construction of 
Zifta Barrage towards the end of the year 1900 and was in sole charge 
of the works throughout the year 1901. 

During the year, Hassan Bey Wassif, the Chief Engineer of Menufia 
died, and his place was taken by Muhammed Bey Shukri. 

Mr. Langley, Inspector of Irrigation, 1st Circle, fell ill during the 
flood season of 1900, so that he had to take a short leave at the end of 
that year and again long leave in 1901, from which is resulted that, 
for the greater part of the 12 months between the two floods of 1900 
and 1901 and for the whole period of the flood of 1901, Mr. Molesworth 
directed the Circle. The satisfactory yield of the cotton crop testifies 
to his having efficiently controlled the distribution of water during the 
summer months of short supply when rotations were in force and he 
was acting Inspector of Irrigation. 


R. H. BROWN, 
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APPENDIX A. 


ees 


| 


BupGkrET HEAD. 


RecuiarR BupdGeT. 


Establishment. 


| Classified staff. 

/ Unclassified staff - 
Travelling charges. °... 
Telegrams. 

| Dahabiyas es 


Works. 


Irrigation improvements .... 
| Flood protection works 
| Maintenance and nape es 
Repairs of roads.. 
- Pumping stations 
Corvée abolition works 


Totals, Regular Budget... 


— Corvée abolition ... 
: Agricultural Roads .. 


Bridges to replace ferries... 


SPECIAL GRANTS BY CAISSE 
FrRoM GENERAL RESERVE. 


Drainage works.. ee 
Trrigation impr ovements ie 

Ss ecial Low Nile credit ... 
Mehallet El Amir dam 
Damietta dam ... ; 
Special Dredging Mahmudia .. 
Weirs below the Delta Pe 
Zifta Bar rage 


Totals, ree credits... 2 


Grand Totals... 


Office charges Aah fupaiture a 


Ist Circle. 


_£E, Mill.) 


= LE. Mill. 


535.263]. 


10,711.068 
6.364.720 
5,050,715 


1,353.068}) 


30,029.000 


2nd Circle. 


w| 10,177,634 


46,000.000 
7,113.903 


300.000] 


47,579.729|) 5 
27,009.238} 


578.308], 
4,745,891] 


3rd ie 
£E. Mill. £K. Mill.| 
| 
~ 7,904.467| 8,705.665 
4,109.560}  3,351.855 
3.556.779} 3,050,000 
936.795} 179.960 
ae 156.000 
303.320] 327.852 
7,837.013] 4,998.719 
7.152.176} - 5.249.545 
4.339.415]. 2.366.165 
805.587 500.000 
a 12,709.330 
22,266.445) 19, 602.930 
58,511.557| 61,198.021 
41,999.393 28 999.310 
10,629.448] 124. S04 
2,619.853|.. — 
| 58,816.316| 33,615.710 
17,795.301| 42,323.171 
554.470] 5,146.979 
— if. 8, 187.448 
2 1 117. $18 


Barrage. 


973.166 
3,170,544 
"48.015 


9.739), 


14.130 


6,700,000), 


13,276.520]. 


24,192,110 


33,711,206 
150.627 
8,321.810 


Axsstract or Accounts, 1901—Irrication DrpartmEent, Lowrr Ecyrrn.. 


Zifta Barrage. 


| 


. | 


ieiet asieay | 


121, 


SS 
Or 
i) 


Si 


..| 203,504,763 190,916.338 184,713.261| 66,375.753]121,059.338] 766,569.453 


EB, Mill.) 


9.338] 121 


‘ i 
Sa a a ee 


TOTALS. 


_£K, Mill, 


26,371.918 
14,991.905 
9,042,329 
657.789 
522,400 
1,180.565 


30,246,800 
18,766.441 
25,032,815 

2,658,655 
12,709.330 
71,898.375 


214,079,322 


121,998.703 
17,868,155 
2;919.853 | 


139,011.755 
120,838,916 
6.420.444 
8,187.448 
4,745,891 
1,117.818 
8,321.810 
059.338 
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APPENDIX B. 


AxBstrRAcT OF DRAINAGE WoRKS EXECUTED IN 1901 in Ist CIRCLE. 


Length 
in kilom. Horshnork: 
BxpeneT eotal 
NAME OF DRAIN. 4 3 Land | diture Expen 
Fel es Wands st 8 diture 
Oe || 1S Dredging Cost works 
Ag| ea ork. 
Daina 2 
c.M C.M £E £L. £E £E 
Baur EL BaGAR SYSTEM. 
Mara drain... i. ase ae Gace psf aa LOTS 2t2 AOI ee 21S 344 — 7,247 
Pwineis branch si; 0) z-. | eeay ls — 260,000} 6,500) — 1,702] 8,202 
Tamar Bratch 255. 4a vnc . sox Yeesf Oe | — 50,155} = 803} — 326] 1,129 


Artin SAn System. 


Main drains... <2. s.f 4 «1 -*.| Balance for work donéuin 1900... 52+ = — 1,089 


INTAIN GORE GAN Derce Bebe 655. cooP fete) = -— 
UarShor branch 270.0 2.5 sat -eehp 8 — 335,724] 4,868 362| 2,671] 7,901 
Abu Yassin branch ... ... «2. «| 44) — — 


Baur Sart System. 


BrP dS.Dranelis gv abou ceem cone beoe}, OS — 95,770] 1,220) 340] 1,447] 3,007 


Nizam Hanus System. 


Mavorbabr Vawil a.) ‘sce: ss pees ea 2 60,525, — 2,058} — 9} 2,067 
alance for work dene.3n J 9002~ <2) — 394 
Mansura branch Railway diversion. .... .. — 34 34.\, 
Shunfas branch.. hee bt — 242,747) a 155 1,266] 1,659] 6,080 
Kafr Beni Salem branch... ... ... 9}} — — 71,778} =933} = 320] ~=— 730] 1,983 
Gabada Canal ... 4. - cs se vee] — | — — 32,736] 410) 250) 732) 1,392 
Irrigation works... wu. oes wef — | — — = io 1,173] 1,173 


Srru System. 


Neo lniy diwali 3). ses imece ene feael age he — 36,160} 480 37 20 537 
MIscELLANEOUS. 

Cost of land occupied previous to 1901] — | — -- — — 2,407, — 2,407 

Boundary stones for drains ... ...) — | — — — z= eats, 955 "055 


————. | —_ | ——————_____ 
_— ee | | 
————_ | —_ 


ToTans ... ... «+-| 895] 15 | 272,665]1,125,070| 27,640] 5.016 10,758] 44,897 
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APPENDIX C. 


Dera, or EXPENDITURE ON WoRKS. 


NAME OF DRAIN. DESCRIPTION OF WORK. EXPENDITURE. TOTALS. 


£K. 
Baur EL Bagar System. 
Bilbeis branch ... ...-<.. | | Bilbeis syphon, on account 
(| Pipes, on account Ss 1.702 
9 ad 
. 8 pipes... 2... 
Tahawi branch... ... ... | eg te padees, Sa 
ArRIN SAN System. 
_ Arin East branch... ... ...| 34 pipes : 
Um Shok branch... ......| 28 wooden bridges 
Abu Yassim branch ... ...| 18 kilometre marks ... 
Main drain ... ... ...  ...| 263 boundary stones... 2671 
p) 
Baur Sarr System. 
5 regulators 
: 13 wooden bridges 
udds ranch %. <a. a 68 boundary stones ... 
Pipes ... 1,447 
Nizam AnD Hanus Sysrem. 
Main Bahbr-Tawil ... .... .:.| Pipes «... ... 9 
Mansura branch ... ... ...{ Railway diversion ... 34 
1 Agricultural road bridge 
ae 122 boundary stones.. 
Shumfas branch .. Pipes, paid on account 
22 wooden bridges 
wooden bridges 1,659 
4 Pipes, paid on account 
Kafr Beni Salem branch... ; | 66 boundary stones ... 
=| 16 wooden bridges 
aN oe 730 
{ | L wooden bri ge 
Gabada. {| Head regulator .. Rais ee 739 
1 regulator head to Galia canal 
Teionti ls tt regulator on Orman canal ... 
eee 1 escape at tail of Orman 
1 regulator at head of Baklia.. 1173 
Srru System. 
’ ; 26 pipes (estimate) 
Nechir drain. <<...) ss ietwaoden brides 
Deduct balance to be paid ... 90 
1076 boundary stones 259 
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APPENDIX D. 


ABSTRACT OF DRAINAGE WoRKS EXECUTED IN 1901 IN THE 2ND CIRCLE. 


Length in Earthwork part 
kilometres. including dredging. Land acquired. 
; : Expendi- Total 
NAME OF DRAIN 2 tee ture Expendi- 
Y me Saga S. ee 
OR IRRIGATION CHANNEL. EE oe zZ Cane Cone fe Cost. | °2 works ture 
Sa | Bia 
3) a) 
£h. Feddans. £E, £E. £B, 
BAHR SHIBIN SYSTEM. 
Muhit drain No. 1) .. (06) os «+ «0 — 5 142,000 4,828 — _ 4,828 
Demellash drain (No. 2).. .. «2 oe _ — — _— — _ 44 44 
SHARKAWIA SYSTEM. 
Sharkawia drain (No. 4).. 2. «. «| = 39:6 | 676,486 | 19,177 = = ; re t 16,160 
Sharkawia branch drain. Sere te ry —_ 14:3 98,401 1,476 — = 376 1,852 
Behut drain... .. .. Pe et ae Mit eats 12°6 _ 102.121 1.430 11 18 1,603 3; 033 
Rijn Ghiedowchin Goa se ore ob oe os 6-4 23,659 402 = = 178 580 
Bielaesharkidraime 6 le. ier « oc == 5D 17,554 281 az = 216 497 — 
BAHR MALLAH SysTEM, 
Tbshan drain, east brancli ee Beet eit — 56,804 823 5 77 1,229 2,052 
Samatay drain .. .. | ee ee == = = _ _ 723 723 
WAZIRIA SYSTEM. 
Wazinasdraim@NOaT)imiiee el col sae = 18 448,299 10,311 = = 1,075 11,386 
aay SYSTEM. 
Ariamun eS (No. ot yc 5 GO = 15 273,633 5,067 —_ — 1,036 6,103 
sivnileyy CORO Ga ig Ghee a se ac = = —_ — — — 140 140 
APAATOUIC AMAL cescMiMele hele) lie, ee ae = = _ —_ _ 122 122 
NASHART SYSTEM. 
Wustani drain .. .. ier aeelek is 7:2 a 74,710 1,121 _ — 353 | 1,474 

Kalline diversion.. .. nay = aS — — — — 164 164 
Um Yusef drain (No. 9). AA ad = = = = -- — 292 292 
Um Yusef culvert .. ape a cn eaters ae — _ — — 3,358 3,358 
Pipes on Hod El Nagar drain. 36 on as — — _ = — 561 561 
JAE ICSI A Bp th on Sor Ae a — ste _ _— _ 83 83 

SUNDRIES. 
Land occupied but not paid for previous }, 

SOMOS = one Peale. Chee eat ee — a = 112 2,880 aa 2,880 
IBOUNnCAany StOUess.c mucin cle Mae eMalgy lale — — — — — — — 369 
HLOMIeLRE OATKS| eau scala oA aleieeter et nie — — — = — 

Staff and general expenses = ang 50 
ts £ a pe oe ee ee =— a — _— _ _ _— 38,250 | 
Totats.. .. «.| 268 | 1038 | 1,918,667 37,916 128 2,975 15,536 | 59,980 
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APPENDIX E. 


Derait or “EXPENDITURE OF Works” CoLUMN OF PRECEDING TABLE. 
7 
eee 
NAME OF DRAIN 
oR IRRIGATION CHANNEL. DESCRIPTION OF WORK. EXPENDITURE. TOTAL. 


| £E. £E, 
| Baur SHIBIN System. 


_Demellash drain (No. 2)... ...| Protecting Demellash drain from sar d- 


dunes (part payment)... ... 0... ws 44 

SS 44 
SHARKAWIA System. 

; : 29 W.I. pipes and syphons .... ...... 1,572 

- Sharkawia drain (No. 4) 11 timber bridges... sey 1,143 
; Water transport (part payment) Ke, as = 3.983 

- Sharkawia branch drain | ; a tae ve wee tee nes ee 
Saw eee ees 376 

| ; 34 W.I. pipes and a ie Seen RN 1,235 
- Behut drain ... El timber bridges... Cite By 368 a 

- Biela Gharbi drain 3 Aa: Pies ae st ras ane trae ee 
eee oe eee eee eee uv us 

3 an A 8 W.I. pipes and sph Det. ape aes 113 

Biela Sharki drain ABDI DOr DEIGgOS, ce) eee Aas lone aa 103 
< ————— 216 

Baur Mauian System. 

2 masonry aqueducts... ses 146 

Tbshan drain east branch (No.5) { | 27 W.I. pipe aqueduets and d syphons Ae 881 

7 timber bridges... ... ae 202 
——————— 1,229 
Meer aeeOratie ec 2. --6 =». OO WOOCEN.DTIGZES® ~ sz. Aces) eee eee 723 793 

Wazikia System. 

ars : 5 timber bridges.. OE 807 

Waziria drain (No. 7)... tld 4 W.I. pipe a aqueducts and syphons ee 268 LOTS 
ARIAMUN SYSTEM. 
; 5 4 timber bridges... . a 459 
Ariamun drain (No. 8)... 3 W.L. pipe aqueducts ‘and syphons... as DIT 

1,036 
Carried over... 50 vee 10,463 


15 
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Derar, or “Exprnpiturre or Works” CoLuMN OF PRECEDING TABLE—(concluded). 


NAME OF DRAIN 


or IRRIGATION CHANNEL. DESCRIPTION OF WORK. EXPENDITURE. TOTAL. 


£E. £E. 


Brought forward... ... s+. 10,463 


Shalma Canal... .... «..«.-{ 1 masonry head sluice (part payment) ... 140 4404 
Ariamun Canal... ...... «..| 1 masonry head sluice (part payment) ... 122 129 


NAsHART System. 


5 timber bridges.. ste 166 
NVtstan drain” ssa sss she 3 W.L. pipe aqueducts¢ ‘and isyphons... az 184 
(kilo poste.) 5. J OE 3 353 


Kalline diversion... ....... ...| Laying rails for Kalline and Nashart 
diversions ee the Railwe ts Adminis- 


tration) .... . 164 164 
Um Yusef drain (No.9) ... ...| 2 timber meres BA cit Poets eee 292 si 299 
Um Yusef culvert... .... ... ...| 1 masonry culvert ae i ine Um Yusef : 
d ¢ eee oe . . . . Bye 
| | rain 3,358 3,358 
Pipes on Hod El Nagar drain ...| W.I. pipes from Arsenal for the Hod EI- 
Nagar drain: ic ae 561 Anal 
Avbu..Hid syphon~... ~...  .. ..»|, Syphon at No. 9 drain pees Abu Eid : 
Canal jc 6 83 


83 


ToTdt,..-. ss.) aif SLRBSB 


} 
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APPENDIX F. 


AxsTRACT OF EXPENDITURE ON Draryace Works EXECUTED IN 1901 tN 3rp Crrcte. 


Length in | Earthwork including 


kilometres. dredging. Land. 
SS ie Expendi- Total 
NAME OF DRAIN. f 2 2 ete. Expendi- 
os on works. ture. 
2 Be Cube Cost 4 3 Cost CNS 
cok a 
Pe Mes CMa 1% £0. | sPokl esis (> ene Bl\=aenea 
Epxu System. 
mechandag Gharbi’)... 21} 7 —|-| — | 182 182 
Margotis Sysrem. 
Mmmm sk ee a. ane ae. | Sf: | 860,106) — 95423) — | — 375| —-9,798 
| Nubaria 0%... os as. — | 174] 201,940) 4,241] — |] — 839] 5,080 
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Dera or “EXPENDITURE ON WoRKS” COLUMN OF PRECEDING TABLE, 3rd CrrcLE. 


NAME OF DRAIN. DESCRIPTION OF WORK. EXPENDITURE. TOTAL. 
eT see £E. 
Khandag: Gharbi 4. salva 1 agmeduebic 65° wes yen | tear | Pee 182 
pee ae 182 
2 -MOAMCONICLS. 2, sis Jets Gaenh aan eeen 78 
Umum RiP Magee San nal ce One WEIS: co Ocoee eesieemers 152 
3 pipe inletes: Gece och weecgecos eee 145 
Sa SS 375 
7 aqueducts since Seon SececL eae alates 210 
. 4 road briNees: 1k esses ee 203 
Nubaria > pIperMets BLT es, aos) aoe 90 
A -Oe DOD < cece sss een iat: Wk heap Mate 336 
a 839 
= Prodd bridges. v8 nee eed ce, ee 403 
Gabares ~ ... : Piperlets «lac ne ce) woe Best 396 
ae 799 
Desanes tos. ise os -2-| Culvert under railway <2.) sa. Fs 449 
449 
ene S road bridges: 4:5 444 —a Peco 513 
Deshuri : | L6yipednlets’ 2.02.5... ee 642 
—————S Lise 
Mex pumps inlet channel ...} Iron bridge aiee-> Jewel aes tootoe ewe 2,660 
2,660* 
Total. 9) cae Bye 6,459 


* Half of the cost of this bridge was paid by the Daira Khassa, as the bridge was designed to carry its railway. 
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REPORT ON THE NILE RESERVOIR WORKS, 1901. 


1.—The Nile Reservoir Works consist of the following:— 


(a) A Dam and Navigation Locks and Channel at Aswan 

(6) A Barrage and Lock at Asyut 

(c) A Regulator and Lock at the head of the Ibrahimiyah Canal 
at Asyut. 


In former reports a detailed history of the project and a full descrip- 
tion of the works executed in the different years have been given, but 
it is necessary to give a brief summary here, so that it may be intelligible 
to those who may not have seen the reports of previous years. 


THe Aswan Dam. 
History of the Project. 


2.—The preliminary studies and the preparation of the various 
projects for a Reservoir were made by Mr. W. Willcocks, C.M.G., 
Director General of Reservoirs, during the four years 1890-93. 

The several projects were submitted to Sir William Garstin, K.C.M.G., 
Under-Secretary of State, who while giving his opinion in favour of the 
Aswan site, proposed that the whole question should be referred to an 
International Commission consisting of Sir Benjamin Baker, K.C.M.G., - 
Signor Giacomo Torricelli, and M. Auguste Boule. 

As a result of the investigations of this Commission it was decided 
to construct a dam,to hold up water to R.L.114,across the head of the 
Aswan Cataract, to the north of the island of Philx, this being consi- 
dered the only site that appeared to offer the necessary conditions of 
solid rock foundations, width of waterway, facility of construction, and 
sufficient storage capacity. 

Finally, so as not to submerge the temples on the island of Phile, 
a revised project was prepared by Mr. Willcocks for a dam to hold up 
water to R.L. 106, adopting the modifications proposed by Sir Benjamin 
Baker and Signor Torricelli. 

It is this project which is now being executed. 


On the 21st February, 1898, a contract was signed by H.E. Hussein 
Fakhry Pasha, Minister of Public Works, and Messrs. John Aird & Co., 
by which the latter undertook to construct the Aswan Dam, and Asyut 
Barrage and all connected works for the sum of £2,000,000, payment 
being made by sixty half-yearly instalments of £78,613, commencing 
on the Ist July, 1903, the date fixed for the completion of the works. 

As the works have progressed more rapidly than was originally 
anticipated owing to the very low levels in the river, the monthly 
certificates have been met by payments partly in “‘ Mandats” and partly 
in cash, advanced by the Finance Ministry. Moreover, during the 
progress of the works large excesses have occurred in the excavation 
of the foundations, owing to the bad rock met with, which has neces- 
sitated similar excesses in the masonry ; these excesses, together with 
auxiliary works, will probably cause a final expenditure on all the works 
of £3,340,000, the excess of £1,340,000 being paid in cash advanced 
by the Finance Department and refunded by the Caisse de la Dette in 
two equal yearly payments of £670,000. 

As erroneous statements have, from time to time, appeared, it may 
be as well to state clearly how the payments for the works are made. 
The contractors are paid each month the amount of the Engineers’ certi- 
ficate either in cash or its equivalent ; moreover, monthly advances 
have been made on plant, materials, and preliminary works which 
are now being rapidly recovered as permanent work is being com- 
pleted. 

The late Mr. W. J. Wilson was appointed Director General of Reser- 
voirs in 1898,and continued to hold that post till his death in August, 
1900, when he was succeeded by the writer of this report. 


Description of the Dam. 


3.—The dam is to hold up water to R.L. 106, giving a maximum 
head of 20 metres, and a storage capacity of 1,065,000,000 cubic metres. 
The reservoir will be filled between December and March after the 
flood has passed, and will be discharged during May, June and July 
to supplement the summer supply in Middle and Lower Egypt. 

The dam is 2,000 metres long, and straight from end to end. It is 
pierced by 140 lower sluices of 14 square metres area each, and forty 
upper sluices of 7 square metres area each. Its width at top (R.L. 109) 
is 7 metres,andat its deepest part 25 metres; the height from the deepest 
part of the foundation to the top is 40 metres. The interior masonry 
is rubble granite in 4 to 1 cement. mortar, the exterior casing being 
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large squared rock face granite in 2 to 1 cement mortar. The lining of 
30 lower sluices is of cast-iron ; the whole of the remaining lower and 
upper sluices are lined with heavy granite ashlar. The regulation of 
the sluices is made by means of steel gates, the greater number of which 
work on free rollers suspended in frames on the system designed by the 
late Mr. F. G. Stoney, and manufactured by Messrs. Ransomes and 
Rapier. 

On the left flank of the dam there is a navigation channel 2,000 metres 
long provided with four locks, each 70 metres long and 9°50 metres 
wide. The gates slide into recesses in the sides of the lock walls: two 
gates are 19 metres high, one 15 metres, one 12 metres, and one 
11 metres. 

The foundations of the dam and locks are on solid granite: wherever 
rotten rock has been found, excavation has been carried down until 
solid rock has been met with, 


Work during the year 1898. 


4—.,Preliminary works were commenced in April, and arrangements 
made for the necessary plant and material. The actual permanent 
work done was 21,399 cubic metres of excavation on the east end of 
the dam and in the navigation channel. 


_ Work during the year 1899 


5.—Excayvation was completed for a length of 740 metres and in 
progress over a further length of a 600 metres: the total quantity of 
excavation done during the year was 100,212 cubic metres. 

The foundation stone of the dam was laid on 12th February, 1899, 
by H.R.H. The Duke of Connaught. The total quantity of masonry 
laid during the year was 74,703 cubic metres. 

Very considerable work was carried out in closing the channels 
~ known as the Bab el Kebir, Bab el Haroun, and Bab el Soghaiyar, by 
means of stone “sadds,” in anticipation of the following season’s 
operations. 


Work during the year 1900. 


6.—Taking advantage of the exceptionally low levels of the river, 
enormous progress was made both on the line of the dam and in the 
navigation channel and locks, so that by the end of the season’s work 
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the foundations of the dam were built in all the channels of the river 
with the exception of the large western channel ; out of a total length 
of 2,000 metres the foundation masonry was laid for 1,825 metres. 
During the year 208,851 cubic metres of excavation, and 164,605 
cubic metres of masonry were executed. 
The excavation of the navigation channel was well advanced, and 
masonry commenced on the locks in June. 


Work during the year 1901. 


7.—At the end of 1900 the only foundation work remaining to be 
done was that in the large channel at the extreme west of the dam, 
known as the Western Channel. 

Operations for drying the channel were commenced on 5th November, 
1900, by starting a stone “sadd” across the Mohammed Ali Channel in 
order to check the rush of water coming from the eastern channel : this 
“sadd” was closed on 21st November, 1900, and was then staunched 
on the upstream side with sand. On 6th December, 1900, a start was 
made to “sadd” the Western Channel at the southern end of El Hesa 
Island, and the Dechania Channel between El Hesa and Awad Islands, 
the former with sand-bags, and the latter with stone. Whilst these 
‘‘sadds” were under construction, a commencement was made on two 
‘‘sadds,”” composed of sand and small stone, to enclose the site of the 
foundations of the dam; by the first week of February, 1901, all the 
“sadds”’ were completed and pumping commenced to unwater the bed 
of the western channel. Four 12-inch centrifugal pumps were employed 
in pumping out the area between the “sadds,” but after strengthening 
the latter and staunching them with sand, one pump was sufficient for 
dealing with the leakage. On February 21st the bed of the channel 
was pumped dry and excavation commenced. 

As in the other deep channels on the line of the dam, the rock was 
found to be considerably decomposed, and excavation was carried down 
to an average depth of 6 metres before solid rock was reached ; in the 
centre of the channel the excavation was carried down to R.L. 75 for 
a length of about 80 metres. 

On April 17th masonry was¥egun, and by May 18th the bottom was 
completely covered. Work. was continued until 17th July, when the 
masonry reached a level of R.L.96:00 and the sadds were cut. 

~On April 11th a sadd was commenced across half of the central 
channel in order to proceed with the masonry which had been built 
up to R-L. 91:00 during the previous season: masonry was started on 


aa 1S. 


PLATE 


~ WwW 
DY) WY 
i “we \ 

\& 
yi 2 a 


European 
Cemetery 


Low JB 


and (GR 6OS 


h vanced, and ; 


phamning to be'> 
Wa of the chins, 


aN oventher, © i 
: fisceaean es 
} 

bi 

} 


+ 


plane) 2 this 
en staunched. | 


1 enfticient for | 


by bette wes. 
ne when the: 


“TANNVWH SY LSA AA ‘WVQG NYMS\/ 


‘WM '‘d ‘“Ldad “ans 


: TA aivid 


ANWG LSAAA WOHd ‘WVG NYMS\/ 


‘WM 'd ‘Ldad ‘ans 


TL Seer 


iat an / 5 — 


ek ea 


Ten © 7 e 


4 


nel f ee) ; ih 4ve8 _ , ei 
re : 


— 237 — 


May 7th and carried up to R. L. 96:00, when work was stopped for the 
season. ; 

On the rest of the line of the dam the masonry was vigorously 
pushed on, and everywhere brought above flood level before the end of 
the season, so that the only portion of the work submerged during the 
flood was in the central and western channels, where the masonry was 
purposely kept at R. L. 96-00 to afford an escape in case of an exception- 
ally high flood, and thus prevent inundation of the buildings and 
railways required for the following season’s work. 

During August and September a commencement was made on fixing 
the parapet and coping at the eastern end of the dam, which was 
continued as the masonry advanced. 

During October masonry was started on the whole of the lower 
portion of the dam, and by the end of the year had reached an average 
level of R. L. 99:00. 

In the navigation locks the masonry was proceeded with, and before 
the flood the whole of the foundations were built and the side walls so 
far advanced that work could be continued during the flood, and at the 
close of the year only about 6,000 cubic metres of masonry remained 
to be done. 

In order to improve the river for navigation purposes a channel 20 
metres wide was cut through the narrow rapids north and south of 
the dam. The latter was excavated without fresh “‘sadds” being made 
beyond those necessary for the foundations of the dam, but for the 
former two “sadds” were necessary. On the southern rapid 5,600 
cubic metres of rock were excavated, and on the northern 20,000 cubic 
metres: the whole was completed before the flood. 

Subsequent examination has shown that at the northern rapid the 
velocity is still so great that navigation will be difficult at all times and, 
during certain periods of the year, almost impossible unless auxiliary 
assistance is given by means of tugs or winding engines fixed on the 
bank. The only solution, though expensive, seems to be the construction 
of a lock, which will then render navigation absolutely safe and easy. 
This lock should be constructed during the early months of 1903. 

In order to give a free waterway to the sluices, a trench 5°00 metres 
wide was excavated along the dam on the upstream face wherever the 
rock was found to be higher than the cills of the sluices, and on the 
downstream face excavation was carried out wherever it was necessary 
to direct the discharge from the sluices into the natural channels of the 
river. The total amount of excavation executed was 60,000 cubic 


metres, 
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8.—The quantities of permanent work executed to the end of the 
year on the dam and locks combined were as follows:— " 


Lee ———————————————— 


Quantity executed 


Work. ——.—_——— TOTAL. 
to end of 1900 during 1901. 
OM. O.M. OM. 
HixcavauiOn... Gee ahi rte ns yr Wa ES, 1123055 690,370 
ARRIGO, eck vee ancl RSs 239,468 236,344 475,812 


Taking the dam and navigation locks together, only about 65,000 
cubic metres of masonry remained at the end of the year to be done to 
complete the whole of the work. 

Under the very able direction of Mr. Blue, the Resident Agent of 
Messrs. John Aird & Co., the masonry is so advanced that it may be 
confidently stated that the whole will be completed by the end of 
May, 1902. 


9.—The sub-contractors for the ironwork, Messrs. Ransomes and 
Rapier, made considerable progress with their work during the year. 
The whole of the sluices lmed with cast-iron were erected; the cast- 
iron grooves and cills of one hundred sluices were fixed,leaving eighty 
still to be finished. 

A commencement was made in the autumn to fix the sluice gates 
and thirty were placed in position by the end of the year. 

In the navigation channel the erection of the two 19-metre lock gates 
was commenced and rapidly proceeded with. 

Such rapid progress has since been made with the erection of the 
ironwork, under the able superintendence of Mr. H. E. Tabor, the 
Resident Engineer of Messrs. Ransomes and Rapier, that it is confi- 


dently expected the whole will be in working order before September 
next. 


10.—The value of Permanent Work executed is shown below: — 


To end of 1900. i During 1901. Total to end of 1901. 
£ hep Wer pea, waa eee £ ¥ 
597,339 1,224,278 1,821,817 


es 


-11.—In_ accordance with the terms of the contract, advances were 
made to the contractors and sub-contractors of the ironwork, on®Preli! | 


minary Works, Materials and Plant, amounting to £290,555: these 
advances are recovered as permanent work is completed. A payment 
of £29,800 has also been made in connection with land and houses 
required for the work. 

The total payments made to the contractors to the end of the year 
is as follows:— 


fs 
Aswan Dam ... br ae tery, ie Seger Lea 2 oD 
Aswan Navigation Channel... SAEs Dykes hes Me LOMO, 
Subsidiary i Tas ee re 11,126 
ersten yak ieee rae ec 46,355 
Nronwotke ot. ees : Se ees 62,239 
Total bo manent t Work.. eae MSO SOL T 
d76s8 PELAIMONie csi madeoerane Sen. 33,000 
Advances on Preliminary Works ... 1... 0. (see ee 26,212 
Es EAMG Mase cane ve tet fed A occ ee, pees tees 18,826 
i, Mlateriaistedind:s fi.qnti Seal ald tha, raus 75,928 
OP Wr trot as va Se ease. cane “exe LOU, O09. 
a Tron wor Z 290,555 
ernie eee la he eet ee Wola fi! ney fea tel ke 29,800 
Total paymient:t) Fai £2,108,972 
Workmen. 


12.—The average number of men employed during the year was 
5,347, of whom 756 were Europeans. The maximum number employed 
during any one month was in June, when 8,552 Natives and 902 Euro- 
peans were working. 


Diagrams and Photographs. 


13.—The following Diagrams accompany this Report, viz.:— 
A.—General Plan of Reservoir Works. ’ 
B.—Longitudinal Section of Dam SHS yearly progress of 
Masonry. 
C.—Two photographs of works in progress. 


Inundation of Villages and Lands m the Reservoir Valley. 


14.—In December arrangements were made to demarcate the levels 
of the water which would be reached with a full reservoir in the villages 
and lands south of the dam. Messrs. Brown and Binnie were soot 
to carry out this work, and considerable progress was made before the 
end of the year, so that the Mudiriyah authorities could ascertain 
exactly the houses and lands which would be inundated. and: arrange 


for the necessary valuation. 
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; Discharges of the River. 


15.—In order to ascertain the quantity of water entering the 
Reservoir, it is necessary to prepare discharge diagrams of the river 
corresponding to recorded gauges at Wadi Halfa and Aswan. Arrange- 
ments were consequently made to take discharges at both sites every 
fortnight, and a commencement was made in December by appointing 
Messrs Kennewell and Lazone for this purpose at Wadi Halfa and 


Aswan respectively. 
Establishment. 


16.—Mr. Maurice Fitzmaurice was Resident Engineer till December, 
when he left to take up his appointment as Chief Engineer of the 
London County Council. He had been in charge of the Aswan Reservoir 
Works since their commencement, and had rendered most valuable 
service to the Egyptian Government by his exceptional ability, energy, 
and tact, which were recognised by H.H. the Khedive, who at the time 
of his visit to the works in December, personally conferred on him the 
decoration of the 2nd Class of the Medjidieh Order. The Chief 
Assistants were Messrs. C.R. May and M. Macdonald, the former of 
whom succeeded Mr. Fitzmaurice as Resident Engineer. In addition 
to the above, twelve other engineers and inspectors were employed 
on behalf of the Government. 

Mr. John Blue was throughout the General Manager of the Con- 
tractors, Messrs. John Aird & Co. His staff consisted of Mr. W. Bakewell 
as Chief Engineer, assisted by Mr. McCorquodale and several assistant 
engineers and inspectors. 

Messrs. Ransomes and Rapier were represented by Mr. E. H. Tabor, 
assisted by Mr. Perry. 

The result of the year’s work is an eloquent testimony of the ability 
and energy with which’one and all have worked: only those acquainted 
with the conditions prevailing at Aswan, especially during the intense 
heat of the summer months, can fully appreciate the excellent services 
rendered by the members of the Staffs of both the Government and 
the Contractors, and it can be confidently stated that both have always 
endeavoured to meet the wishes of Government in every possible may. 


The Phile Temples. 


17.—The construction of the Aswan Dam has always raised the 
vexed question of the inundation of the Phile Temples, about which 
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so much has been written that it is quite unnecessary to repeat it here. 
Even with a dam to hold up water to R.L. 106, most of the temples 
and buildings on the Philaw Island, with the exception of the great 
temple of Isis, will be covered with from two to four metres of water 
when the reservoir is full. In order to ascertain what measures could 
be taken to ensure the stability of the temples, it was decided to carry 
out exploratory work,and prepare designs and estimates of the cost of 
executing them. 

The services of Dr. Ball were lent for this purpose by the Geological 
Department, and Mr. Mat Talbot was specially engaged by Sir Benjamin 
Baker, as an expert, for the sinking of the necessary shafts and all 
underground work. The whole work was under the general direction 
of Mr. Fitzmaurice, Resident Engineer of the Aswan Dam. 


Exploratory Work—April to June. 


18.—Though the Temple of Isis was known to be founded on rock 
and the great pylons on massive foundations extending in Nile silt 
down to R.L. 101°5, very little information existed concerning the 
rock depths and foundations at the numerous ether buildings on the 
island. In the spring of 1901, it was therefore decided to commence 
a thorough exploration of the nature of the foundations and a special 
grant of £E.1,000 was given by the. Public Works Ministry for 
executing the necessary works, which were commenced in April, 1901. 

Fifty-six shafts, besides a number of headings and trenches, were 
excavated at the various points where useful information seemed likely 
to be obtainable, and all exposures of foundations and rock-levels were 
carefully recorded. . 

As so little was known at the outset concerning the stability of the 
‘structures, this work had to be conducted with the utmost caution, all 
openings being very strongly timbered, and the superstructures being 
supported by shoring, wherever there seemed to be the slightest risk 
of movement. In all, 690 cubic metres of excavation were done : the 
shafts were usually 1°30 by 1:00 metre in size, descending in some 
cases 13 metres before reaching the bed-rock. The whole was accom- 
plished without mishap, not the slightest movement of any super- 
structure being detected. By the end of June sufficient information 
had been obtained to form a fair basis for an estimate of what under- 
pinning works were necessary to ensure the stability of the structure : 
the excavations were then untimbered and filled in. 
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The chief deductions from the exploratory work were the following :— 
(1) The East Colonnade rests on a nearly continuous masonry foun- 

dation about 24 metres wide, descending on an average to R.L. 100-60, 
while the wall behind it, carrying the east ends of the lintels, is shal- 
lower, reaching an average of only R.L. 101°60. The colonnade and 
wall are nowhere on the rock, the level of which varies from R.L. 91°50 
at the north to R.L. 98°00 at the south end. The intervening ground, 
between the base of the foundation and the rock is here, as in all the 
other cases examined, Nile deposit, muddy above and passing gradually 
into nearly clear fine sand as one descends. 

(2) The West Colonnade is of a totally different type of construc- 
tion from the east. Counterforts 1°80 metres thick run out eastward 
from the quay-wall at intervals of about 3 metres, descending in all 
cases to a great depth, if not actually to rock. On these counterforts 
the colonnade is carried by stone beams, which in most cases have 
fractured under the combined influence of the heavy load above, and 
the subsidence of the ground between the counterforts. 

(3) The Temple of Nectanebo is founded on ancient walls which 
descend to rock : but the superstructure is placed askew to these walls 
in such a manner that portions are carried only by stone beams, which, 
like those in the West Colonnade, are mostly broken. 

(4) The foundations of the Temple of Ar-hes-Nefar descend to 
R.L. 103°30, rock being found at R.L. 99-00. ' 

(5) The foundations of the “ Avosk” descend to R.L. 100-60, and 
have a general breadth of about 4 metres. The rock-level at the river 
face of the building is below R.L. 90°00, and does not rise above 
R.L. 95°10 anywhere under the foundations. Under this temple are 
some old foundation-walls, probably representing an abandoned site : 
they do not add materially to the resistance to settlement. 

(6) The Temple of Hathor has footings descending to R.L. 103-40, 
rock being at R.L. 95:70 on the east side. 

(7) The Colonnade and Rooms on the east side of the Isis Forecourt 
are founded on a broad continuous pavement of large stones, one 
course thick, at R.L. 103°30, the rock-level being generally R.L. 96:00. 

(8) The Mammiseum walls descend to an average of R.L. 101°50, 
rock being struck at R.L. 93°60 at the south end, rising gradually 
northwards. 

(9) A small portion of the Coptic village having been cleared as 
an experiment, is was found that sufficient sandstone of good quality, 
mostly in roughly squared blocks, could be thence obtained for the 
underpinning works likely to be undertaken, 
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Underpinning Works, begun in November. 


19.—From the measurements and records made in the spring, a 
complete set of drawings of the different structures was prepared and 
submitted to Sir Benjamin Baker for an opinion as to what should be 
done. In accordance with his views an estimate was made, and it was 
decided to carry out the following works, for which a sum Gf £E.22,000 
was granted by the Caisse de la Dette Publique. 

(1) To underpin the Hast Colonnade and its wall with rubble 
masonry down to present saturation level (R.L. 97:00). 

(2) To underpin the West Colonnade and the Temple of Nectanebo 
with rolled steel girders 14” x 6” x 54 lb. per lineal foot, surrounded 
by rubble masonry, well grouted, to resist access of water to the steel. 
The girders to rests in seats cut in the existing counterforts, and to 
be placed in pairs below the fractured stone beams. 

(8) To underpin the “ Kiosk” to R.L. 97-00 with rubble masonry 
4 metres wide. 

(4) To underpin the Mammiseuwm with rubble masonry down to 
R.L. 97:00 

(5) Besides the above, to carry out such subsidiary underpinning 
or others works as should be found desirable, or necessary adjuncts to 
the main scheme. 

It has since been decided to carry out the following :— 

(a) To underpin the Hast Colonnade and Rooms of the Isis Fore- 
court down to R.L. 97°00. 

(b) To underpin the Temple of Hathor to R.L. 97:00. 

(c) To strengthen by underpinning the foundations of the gateway 
of Hadrian. | 

(d) To strengthen by underpinning the foundations of the gateway 
of Adelphos. 

(e) To clear the whole of the Coptic Village. 

(f) To carry out works of drainage and revetment of terraces. 

The principle underlying the scheme adopted is, that the earth and 
sand below present saturation level will not subside further, and, provided 
it is prevented from rising (as is the case due to the weight of the 
ground above it) all buildings whose foundations are carried in sufficient 
breadth down to this level are secure against subsidence. 

Typical sections of the walls of some of the buildings, showing the 
underpinning, are shown on Diagrams D and E, me in phowerphe 


Nos. 6 and 7. 
Early in November Dr. Ball, who had been joined by Mr. Mat Talbot 
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and his two sons from England, and Mr. Roberts, Masonry Inspector 
from the Aswan Dam, commenced operations, and by the end of the 
year the West Colonnade was completed, and considerable progress 
was made on the East Colonnade and the “Kiosk.” In the West 
Colonnade the openings were made along the east face, i.e., outside the 
colonnade proper, in widths Covesocunine to the intervals ee the 
counterforts. In the other buildings the underpinning is done in’ 
lengths of 1:50 to 2 metres, and is diraka on at a number of points 
simultaneously. In the East Colonnade the shafts are sunk between 
the columns and the wall behind them, headings being driven both ways 
from the central shafts. In the re the whole ns the openings are 
from the inside of the building. The Mammiseum, on the other hand, 

will be opened entirely fro. om oe outside, so as to swid having to eval 
its floor. 

The Coptic Village ruins, which consist chiefly of unsightly mud-brick 
dwellings, are being gradually removed, while the worked stone they 
contain furnishes, after washing, excellent material for the new masonry. - 
The two Coptic churches, and a few of the better houses, will be left 
untouched ; all stones having hieroglyphic or other inscriptions, when 
found during the excavation, are carefully placed on one side for the 
Antiquities Department. 

The estimate of £1.22,000 includes an item of £E.3,000, which will 
be transferred to the Antiquities Department for repairs to the super- 
structure of the buildings. 

The amount expended on the works to the end of the year was 
£1.3,494 ; it is expected that the whole of the works will be completed 
by the end of June, well within the estimated expenditure. 

The number of men employed averages about 330, of whom 300 are 
native excavators and laboureurs, twenty-six Italian timbermen and 
masons, and four English Inspectors. The energies of the last-named 
have been severely taxed owing to the necessity of very careful super- 
vision in view of the special and somewhat dangerous nature of the 
work. Exceptionally useful assistance has been rendered by Mr. Mat 
Talbot, who has had long experience of works of a similar nature, and 
it is largely due to his sound judgment in matters of timbering that — 
the works have been carried out without a single accident or movement 
of the buildings. 

Mr. Fitzmaurice, as Resident Engineer of the Aswan Reservoir, 
controlled the operations of the exploratory work, the preparation of 
the estimates, and the commencement of the work of underpinning with 
his usual energy and ability. To Dr. Ball is due great credit for the 
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excellent records and drawings made of the works, and for the super- 
vision and payment of the workmen employed; throughout the 
operations his services have been greatly appreciated, and are certainly 
worthy of recognition. 


Three photographs showing the works in progress are attached to 
this report, 


_ Asyut Barrace anp Lock. 


Object and Description. 


20.—The reason for the necessity of constructing a Barrage across 
the Nile at Asyut is to augment the supply of the Ibrahimiyah Canal, 
which takes out from the river immediately south of the Barrage. By 
means of the augmented supply the existing perennial area of Middle 
Egypt and the Fayoum will enjoy improved irrigation during the sum- 
mer, and about 400,000 feddans of basin land will be converted to 
perennial irrigation. 

The Barrage consists of an open weir of 111 bays, each 5 metres wide: 
abutment piers 4 metres thick occur at every ninth opening, the inter- 
mediate piers being 2 metres thick; the piers are spanned by arches 
carrying a roadway 4°50 metres wide, as well as the travelling winches 
and suspension apparatus for the regulating gates, which are each 
2°50 metres high, and when in position are capable of holding up from 
2°50 to 3 metres of water during the summer months. The length of 
the Barrage is 833 metres, and the height from the floor surface to the 
roadway is 12 50 metres. 

On the western flank there is a lock 80 metres long and 16 metres 
wide, capable of passing the largest Nile steamers. 


Design and Construction. 


21.—The foundation consists of a combined masonry and concrete 
floor, 3 metres thick and 26:50 metres wide, extending from bank to bank 
and laid thoroughout at the same level between two lines of cast-iron 
sheet piles, which descend 4 metres below the bottom of the concrete 
foundation. 

The whole of the foundation is built of Isawiyah stone laid in cement 
mortar, and the superstructure of the same stone in homra and lime 


+ mortar: 
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On the upstream side there is an apron of puddle protected by 
pitching, and on the downstream an “inverted” filter bed and talus 
of pitching, 


Work done during season 1899. 


22.—The work was confined entirely to the western side, where the 
foundations of the lock and twenty-nine regulating openings were 
completed, and the lock walls and piers built above the summer level 
of the river. 

The quantities executed were as follows:— 


Cast IPON DUONG Sia jain ace Meet vals waminees 693 lineal metres. 
Concrete and masonry in floor... ... ... ... 28,929 cubic metres. 
Masonry above floor level... ... 04. «2. « 8,307 a 
Pitching and clay puddle -.5, 1. sce ser «ss OU,L4T a 


Work done during season 1900, 


23.—Advantage was taken of the very low levels of the river to 
push on the works as rapidly as possible, and an attempt to complete 
the whole of the foundations was almost successful. The piles on the 
up and downstream sides of the floor were driven right across the 
river, but, owing to an accidental breach in the sadds, caused by the 
rising flood on July 23rd, a length of 20 metres of the floor remained 
wholly unbuilt, and a further length of 140 metres only partially built. 

The lock, with the exception of fixing the gates and the swing bridge, 
was practically completed. Twenty-seven piers were carried up to full. 
height, forty-three others three-quarters full height and nineteen others 
above summer level, leaving nineteen still unbuilt. 

The quantities of work executed were:— 


Cast-iron piles ... 1,241 lineal metres. 


Concrete and masonr in floor ae A we» «ee 46,126 cubic metres, 
Masonry above floor.level ..- 3%. acc ss aes 20,080 bs 
Pitehing and clay puddles tha). er a A183 a 


Work done during season 1901. 


24.—Foundations.—The foundation work remaining to be done was 
situated between the middle of the river and the east bank, and though 
of only short length, yet, from its position in the main stream of the 
river, it was the most difficult portion of the whole work, necessitating 
expensive preliminary works out of all proportion to the quantity of 
work to be executed, The construction- of the necessary sadds for 
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‘near thescar-ends of the foundations previously built, great difficulty 
was experienced in laying the last piece of the foundation. Special 
measures were, however, adopted; and to insure that no voids existed 
under the new length of the floor, a large portion of it, even where no 
springs of importance were encountered, was drilled with holes for 
grouting, from 3 to 4 metres apart, and cement-grout forced down, 
whenever possible, through pipes standing up 5 metres above floor-level. 

Prior to the laying of the last piece of foundation a long length of 
the floor previously built on the east side was found to have been 
undermined from springs, necessitating the grouting up of the same 
before much excavation work could be done, and this caused some delay 
in finishing the foundations. 

During the season 284 springs were encountered, making a total of 
974 dealt with since the commencement of the work. 

The grouting was supervised most carefully by Mr. Hood, Chief 
Assistant Engineer, who has submitted a very interesting report on the 
operations of 1901. 


Superstructure.—On January 12th the masonry was started on 
forty of the exposed piers partly built in the previous year. The 
designs having been approved for the arches, parapets, and all super- 
structure work above the piers, a start was also made with this work, 
and three arches built during the month of February. 

By the end of the year nearly the whole of the superstructure was 
completed, with the exception of a portion of the parapet, and work 
was in such an advanced state thas is was confidently expected to lower 
the sluices into position not later than the first week of February, and 
thus keep sufficient water over the raised cill of the lock to enable 
navigation to continue without hindrance of any kind. 

The gates of the Barrage Lock were fixed before the flood, and the 
lock was then practically completed, with the exception of the swing 
bridge, which had not been delivered by the end of the year. 


IBRAHIMIYAH CANAL REGULATOR AND Lock. 


Object and Description. 


25.—In order to control the supply entering the Ibrahimiyah Canal, 
especially in years of high flood, and to insure the safety of its works 
in case of an accident, a masonry Regulator and Lock have been 
constructed at its head, immediately south of the Asyut Barrage, 
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The work consists of a Regulator of nine openings each 5 metres wide, 
and a lock 8°50 metres wide. The regulation will be made by means 
of two gates, one upper and one lower, each 3°50 metres high. 


Design and Construction. 


26.—The design of the foundations is practically the same as that of 
the Barrage, and the whole is constructed in Isawyiah stone, the 
superstructure being almost identical with that of the Barrage, 


Work during 1901. 


27.—On 27th November, 1900, the temporary diversion for maintain- 
ing the supply of the canal was commenced, and on 13th February 
1901, completed; sadds were then made across the existing channel up 
and downstream of the site of the regulator, and the whole supply 
passed through the temporary diversion; these sadds were completed 
on February 27th and the pumping and excavation for the foundations . 
immediately commenced. Hight 12’ and one 8” pump were employed 
in unwatering the foundations, which were of the same nature of those 
of the Barrage, and full of springs, of which 116 were dealt with. 

Before the flood the’ work had been so vigorously carried on, that 
the temporary diversion could be sadded off, and the flood supply of 
the canal passed through the regulator and lock. By the end of the 
year nearly the whole of the masonry had been completed both on the 
regulator and the lock, but the ironwork had not arrived. 


River-training. . 


28.—For some years the main channel of the river had been on the 
east bank, while a large shoal had been yearly increasing on the western 
bank, through which a narrow channel was maintained, principally by 
dredging, in order to supply the Ibrahimiyah Canal. 

This condition of the river was undoubtedly favourable for the 
. construction of the Barrage, especially in the two first seasons, but after 
the completion of the floor and piers, it was very unfavourable, as it 
was absolutely necessary to bring the main channel across to the west 
bank in order to allow navigation through the locks. With this pur- 
pose in view, and in the absence of regulating gates in the Barrage till 
the following January, it was decided to protect the upstream temporary 
sadds, made from the east bank to the middle of the river for enclosing 
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the foundation site, with rubble stone, so as to form an obstruction on 
the east side during the flood and force the main channel over to the 
opposite side. The result has more than justified the most sanguine 
expectations. With the assistance of dredgers on the fall of the flood 
in November and December, the main channel of the river has been 
brought to the west bank, and there has been absolutely no hindrance 
to navigation throughout the winter. 

That such a radical transformation should have been effected at a 
very small cost is certainly most satisfactory, and the engineers may 
well feel gratified at such a successful result of their operations. 

In order to keep the main channel on the west bank, the sluice gates 
on the east side should be the last to be raised before the next flood, 
and the first to be lowered after the flood. 


Quantities of work executed. 


29.—The chief items of work done during the season on the Barrage 
Regulator, and other works, up to the end of July were as follows:— 


Sadds'"' <2... . see vee 158,400 cubic metres. 

Sand-bags in sadds ssw. 857,500 No. 

Excavation and filling... ... 483,628 cubic metres. 

Dredger, Sse el! se ey ‘000 -. 

PO Ling Dae alr arcana Twenty-three 12-inch, one 10-inch, two 


8-inch, and one 6-inch pump were 
constantly at work, 


Castiron (piles | .ceries fetes 655 lineal metres. 
Concrete and masonry in floor 19,449 cubic metres. 
Masonry above floor level ... 24,961 _,, a 
Pitching and clay puddle ... 33,963 __,, ~ 


Diagrams and Photographs. 


30.— The following Diagrams accompany this Report, viz.:— 
F’.—Progress Plan and Section showing work done during 1899, 
1900 and 1901. 
G7.—Showing Section and Elevation of the Ibrahimiyah Canal 
Regulator and Lock. 
Also the following Photograph, viz.:— 
(8) Asyut Barrage—completing the foundations. 


Establishment. 


31.—Mr. G. H. Stephens was the Resident Engineer throughout the 
year, and left the service of the Government in April, 1902, when the 
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works had practically been completed. He had been in charge of the 
works from their commencement to completion, and had rendered 
valuable service to the Egyptian Government, by the ability and energy 
with which he surmounted the difficulties encountered, and successfully 
completed the works almost two seasons before the contract period. 
In recognition of his services H.H. the Khedive conferred on him the 
decoration of the 2nd Class Medjidieh. 

The Chief Assistant was Mr. E. Hood; in addition there were three 
other assistants and four inspectors. 

Mr. H. H. McClure was the Agent of Messrs. Aird & Co. throughout 
the year. The thanks of Government are due to him for the manner 
in which he has pushed on the works: in every possible manner he has 
endeavoured to meet the wishes of Government, and it is largely due to 
his tact and patience and power of organizing labour and materials, that 
the works have been so speedily and successfully terminated. 


General. 


32.—Sir Benjamin Baker, K.C.M.G., Consulting Engineer to the 
Egyptian Gevernment, inspected the Reservoir Works at Aswan and 
Asyut during the year. He was accompanied by Sir John Aird Bart. 
and Mr. John Aird. 


Expenditure on Reservoirs Works. 


33.—The attached Appendix gives a statement showing the expend- 
iture on the Reservoir Works in the years 1898, 1899, 1900 and 1901, 
as well as the total to the end of the year. 
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STATEMENT SHOWING THE ExpENDITURE ON Reservoir WorkKS TO END OF 1901. 
Sennen 


EXPENDITURE IN 


1898 1899 1900 1901 TOTAL. 
ed x a 0 ~ 
Permanent Work, Aswan Dam ... ... ...| 20,886] 273,075} 567,015] 840,921/1,701,897 
Retention under Clause 39 of Specification... 3,132], 29,264 604 —_— 33,000 
Payment on account of Permanent Work. ...} 17,754} 243,811] 566,411] 840,921/1,668,897 
Advanced on Preliminary Works, Aswan Dam.} 20,729] 72,746] 71,029 "138,292 26,212 
Advanced an Blantoecs < scj.clecmzexa’ sx |] 4 31,040,/03,é a ep releceeees| 1S.628 
Jaw Materials 0 Lop 2aa7e i4e.si3} anieaslerariege| 75,058 


$5 to Messrs. Ransomes and Rapier... —_— 55,972 69,133} 106,693} 231,798 


a ff ees 


Total payment on account of Aswan Dam. ...} 94,899] 568,887] 743,343) 614,562/2,021,691 


Advancedon account of Asyut Weirand Lock...| 46,024] 274,917] 240,765] 232,740) 794,446 


-7 ni payment for Land. ...| 23,400] 12,100 500 500} 40,500 

-% 55 Import Duties ... ...J 8,100} 18,900] 13,000 9,000} 49,000 
Subsidiary WV Onese) Se wit.) cd ack: Lele nial» S:9B4 8,731} —1,815 1,526] 12,876 
Total... .... ... £] 176,357] 883,535 |1,000,293} 858,328)2.918.515 


* Advances recovered as permanent work progressed. 
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REPORT ON THE TANZIM DEPARTMENT, 1901. 


Cairo, April 15th, 1902. 


To tHe Unprr Secrerary or STATE, 
Pusrtic Works DEPARTMENT. 
SIR, 
I have the honour to submit a Report on the operations of the 
Tanzim Department for 1901. 
The following Services are treated separately :— 
Chief Inspection, Lower Egypt ; 
os 3 Upper Egypt ; 
Inspection Tanzim North ; 
Repairs East ; 
” ” West ; 
Drawing Office ; 
Tramways, Electric Lighting and Telephones ; 
Helwan Water Service ; 
Ghizeh and Ghezireh Service ; 
Bridges ; 
Ezbekiyeh Gardens ; 
Scavenging and Watering Service ; 
Local Commission Water-works ; 
Cairo Roads, Tanzim and Gas Service ; 
Rain-water drains ; 
A statement showing the total value of public buildings constructed 
since 1895 is attached. ' . 
The following officers have done especially good work ;— 


) 


- Mr. Sayed Bey Choucri. Mr. Ehrlich. 
» Clifton. 5 SCULtiS. 
», Hewat. », de Cosson. 
5, Chapman. » Powell. 
,, Pastour. », Fitz Patrick. 
», Reboul. » Habib Effendi. 
I have the honour to be, 
Sir, 
Your obedient servant, 
A. H. PERRY, 


Director General of Towns and State Buildings, 


bo 

or 
font 
| 


CHIEF INSPECTION SPECIAL WORKS, LOWER EGYPT. 


Mr. CuirTon. 


NOTES ON LIST A. 


WorKS TAKEN OVER FINALLY IN 1901. 


As the list shows, ten works, representing a total expenditure of 
£E.139,859, exclusive of drawing office expenses, were taken over 
in 1901, after the usual year’s guarantee. 

With the exception of the Mansour Prison, where a serious failure 
of the column base stones took place (see Appendix I), the repairs 
required have not been important. 

At the Port-Said Gouvernorat the plastering of parts of the cornices 
became detached, and had to be repaired at the contractor’s expense. 

The Tor Quarantine Station has stood well, in spite of its exposed 
position. Beyond making good small delapidations to doors, windows, 
locks, and plastering, nothing was required at the final reception. The 
hydraulic lime plastering has stood exceedingly well, and there can be 
no doubt that this is the best kind of plaster for withstanding the effects 
of sea air, whether it be at Tor, Alexandria or Port-Said. 

At the final reception of the Cairo Native Court of Appeal, many of 
the doors and windows were found to be warped and twisted. This 
was owing to their having being left shut, but not properly bolted ; 
and this neglect on the part of those in charge of the building resulted 
in considerable expense for repairs which might have been avoided by 
the most ordinary attention. 

At the Shebin-el-Kom hospital, the roof, which is of kosromel, had 
to be entirely relaid at the contractor’s expense. 

For the remaining buildings no repairs of any importance were 
necessary. 

Column K shows that £K.23,522 were spent on contingent, or 
20°92.% on the original contract price of £E.112,447 (column H.) 

Column L gives cost of overseers, which is 3-45 % on (H) contract 
price or 2°85% on (M) total cost. 
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NOTES ON LIST B. 


WoRKS COMPLETED DURING 1901 OR STILL IN COURSE OF ConsTRUCTION. 


Expenditure in 1901=£ E.91,505. 


A.—General. 


(1) Egyptian Museum. 


The interior of this building is now practically complete, and the 
keys have been handed over to the Museum authorities. 

The work done during the year has consisted chiefly in completing 
the plastering and in laying the cement and mosaic floors. Twelve fire 
hydrants have been fixed in different parts of the building, in accordance 
with the requirements of the police. A one-ton lift has been erected 
for conveying objects to the first floor; and a system of lightning 
conductors, connecting all the iron skylights, has been fixed at a cost of 
£E.200. 

The pixoline roof covering continues to be satisfactory, but will have 
to be carefully examined from time to time, as the system is new in 
this country. . 

There has been considerable delay in the settlement of the south 
boundary between the Public Works Departments and the Army of 
Occupation. The question, however, is now settled, and the railings, 
which now enclose the Gizeh Museum, will shortly be removed and 
erected along the south boundary. These, as well as the other bound- 
ary walls, will, it is hoped, be up before the end of April. 

The space available for exhibition purposes in the building is 
15,000 square metres as compared with 9,700 square metres in the Gizeh 
Museum. 


(2) Arab Museum. 


This building, for which Mr. Tréhaki is the contractor, should have 
been finished by the end of November. The delay has been caused to 
a great extent by the sub-contractors for the floors and lintels, which 
are constructed in “ Beton Armé,” systeme Hennebique. The Museum 


will probably be ready by the end of April. 


17 
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The masonry and “monier concrete” roof were finished in August, 
and since then the work done has chiefly consisted in plastering and 
fixing skylights, doors and windows. The decorative plastering, both 
inside and out, is well forward. Three fire hydrants have been fixed 
on each floor, as well as a stand-post at the entrance door. 


(3) Geological Museum. 


The contract date for the completion of this work, which was begun 
in April, 1900, was the 22nd of January, but owing to certain modi- 
fications in the design and the difficulty of laying the irregular encaustic 
tile, the building was not taken over till May. A fine of £E.30 was 
imposed on the contractors. 


(4) The Lady Cromer Memorial. 


This building was begun by Mr. Tréhaki in May, 1900, and completed 
last April at a cost of £E.2,500 or 25% less than the original estimate. 
Mr. Trehaki, the contractor, generously undertook this work at 
prices which allowed him no profit, as a contribution towards the fund. 


(5) Tanta Tanzim Office. 


This building is being carried out by Margossoff Bey. 

The progress of the work has been seriously hindered owing to the 
difficulty of getting materials delivered by the Railway Administration, 
whose scanty supply of trucks is continually causing delay. . 
_ The masonry is almost finished and the building should be ready 
by April. 


(6) Boulac Stables. 


This work, consisting of seven sets of stables, is beg constructed 
for the Scavenging and Watering Service to replace those existing at 
Kasr el Nil, which are to be handed over to the Army of Occupation. 

As the boundary wall of the Museum cannot be completed until 
this exchange is made, the work at Boulac is being pushed on as fast, 
as possible and should be finished in March. 

The contract was signed on the 5th of September, but some delay 
was caused before work could be begun, owing to a claim of “Ancient 
Lights” which had to be allowed, and which made it necessary to 
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modify the project. There was also considerable difficulty in getting 
in the foundations owing to the proximity of existing buildings. 

The foundations for the stables are in monier concrete (Hennebique 
system). The masonry is now nearly finished and plastering will 
shortly be begun. 


(7) Residence for Direction General, Museum. 


This building is being constructed in the north-east corner of the 
new Museum grounds. 

It should be finished by the end of March, when the Museum autho- 
rities are to move to Kasr el Nil. 


£.—Customs. 


(1) and (3) Sheds for Customs, Alexandria. 


These sheds, ten in number, are to be used for sheltering merchandise 
when landed on the quays. They have been urgently required for 
many years, as the customs may be held lable for goods damaged by 


rain. 
The sheds, with the exception of one which has a tiled timber roof, 


are built entirely of iron on concrete foundations. In the case of two 
sheds, pile foundations were found necessary. 
The total surface covered by the ten sheds is 9,166 square metres. 
The great obstacle throughout has been want of space, the customs 
authorities not being prepared to hand over enough ground to enable 
work to be carried on simultaneously on all the sheds. The work has 
been considerably delayed, but is now nearing completion. 


(2) Addition to Tobacco Store, Alexandria. 


In this building, the roof, flooring, and the pillars which carry them, 
are all in monier concrete (Hennebique system). Masonry is only 
being employed in the panels between the pillars. 

The work forms a very good illustration of the advantage of this 
form of construction. It was begun in September last, and will be 
finished before the end of March, that is in five months. This building 
costs £E.12,500 and covers an area of 4,000 square metres. If cast- 
iron columns and wrought-iron or steel joists had been used for the 
roof and floors it would have been necessary to order them from 
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Europe, which would have involved waiting at least six months before 
delivery, with a possibility of a further delay in case any of the iron- 
work had to be refused. 

Monier concrete has, moreover, the more lasting advantage of being 
fire-proof, a quality of which the value cannot be overrated in a 
building which is to hold goods of a combustible nature. 


_C.—Interior. 


(1) Completion of Gouwvernorat, Port-Said. 


The west wing of this building was finished early in 1900, and a 
centre and east wing are now being constructed. 

The work, which was begun on the 31st of September, is progressing 
favourably, and is now well above ground-level. 

Since the commencement of the work, the Governor of Port-Said and 
others have suggested that it would have been much better to place 
the building on the site of the old slaughterhouse which overlooks 
the harbour, and is perhaps more suited for an important government 
building of this type than the one chosen. 

If the change were insisted on, the finished wing and the new 
foundations might be adapted for the use of the Native Summary 
Tribunal, Native Tribunal for religious cases, and the Tanzim Office. 

The Gouvernorat is the only building which could be conveniently 
situated on the site of the old slaughterhouse, and could thus, if desired, 
represent Egypt in a monumental fashion at the Canal entrance. 


(2) Cairo Fire Station. 


This building is to contain five fire engines and twelve horses, and 
comprises barracks for firemen and police. It is to replace the existing 
fire station, which is in a dilapidated condition and altogether inade- 
quate for the service. 

The work has been delayed owing to the difficult nature of the 
foundations, which are honeycombed with old sewers. A start will 
soon be made with the concrete. 


(3) Nawa Markaz. 


This building was begun on the 20th of October; the foundations 
are nearly finished, and the elevation masonry will shortly be begun. 
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When concreting had begun, the Railway Administration objected 
to the work being continued on the ground that the site was within 
20 metres of their line. They claim to have a control over the construc- 
tion of buildings within these limits. They have, however, agreed to 
allow the work to continue, 


D.— Justice. 
(1) Shebin e Kom Summary Law Court. 


_This building was completed last July by Ali Badaoui, whose work 
throughout was very satisfactory. 

This contractor is the only native who tenders for any of our works, 
and should be encouraged as far as possible. 

It was found impossible to complete the garden of this building, 
owing to the excessive cost of making up the ground to the flood-level 
of the Babrel Shebin. It would have been necessary to bring the 
filling from the Batanounia Canal, 5 or 6 kilometres distant. 


(2 and 3) Additional Work to Cairo Native Court of Appeal. 


Under this heading various details are included, such as partitions, 
blinds, alterations to doors, fire hydrants, and the furnishing with seats 
of six audience chambers. The latter are designed by Mr. Hewat. 

The work is now completed and the Ministry of Justice have taken 
possession. 


(4) Building to contain the Archives of the Cairo 
Native Court of Appeal. 


This work was begun on the 18th of December by Messrs. Manusardi 
and Ambrosoli. The excavation is at present in progress and concrete 
will shortly be begun. The. building is to be finished by the 15th 
of May. 


(5) Port-Said Summary Law Court. 


The contract for this work has been signed, and Messrs. Guétin and 
Charvaut, the contractors, will begin work at once. 
The site is next to, and east of, the new Gouvernorat, 


E.—Posts. 
(1) Additions to Cairo Post Office. 


The first half of this building was completed in March and the 
remainder in July, 1901. 

The foundations in monier concrete (Coignet system) have proved, 
as far as can be seen at present, a complete success. Not a single crack 
has appeared in the building. 

Six cast-iron columns, specially ordered in Europe, were found on 
arrival to be of such inferior quality that they had to be refused. They 
were, however, replaced by columns made in monier concrete, for which 
Messrs. Guétin and Charvaut are agents. 

The delay which would have been caused by ordering new cast-iron 
columns was thus avoided. 


(2) Port-Said Post Office. 


This building, which was begun last September, has so far been 
progressing favorably, and is now at ground floor-level. 

The stone used for this building, as well as for the new Gouvernorat, 
is from the Old Cairo quarries. 

_ This is the first time that stone other than that from Cyprus or 

Ismailia has been used at Port-Said. 

The foundation stone was laid by the Governor of the Suez Canal on 
January the 2nd, 


/’—-Education. 
(1) School of Law. 


This building is being constructed at the north-east corner of 
Abdin Square. It has -accommodation for from 100 to 150 law 
students. | 
The contract was signed last July, but. owing to the exceptionally 
bad foundations, which necessitated a change of design, the concreté 
has not been begun, but will be started in a few days: 


at) ene 


(2) Sanieh School. 


- This building will contain accommodation for 300 girls. The founda- 
tion, like that. at the Fire Station and Law School, has delayed the 
progress of the work, and nothing but excavation has so far been 
accomplished. There has also been some trouble with the owners of. 
adjoming property over question of boundaries and “ancient lights.” 
So far these have been settled satisfactorily. = 


G.—Coastguards. 


(1) New Roofs to Alewandria Stores. 


These roofs, wich were constructed by Messrs. Guétin and Charvaut 
in monier concrete (Coignet system), were completed last June. They 
were subjected to specially severe tests which they stood satisfactorily. 


H.—Sanitary. 


(1) New Pavilion, Alecandria Hospital. 


This building was finished last April. The work, which was carried 
out. by Mr. Tréhaki, was well and carefully done throughout. The 
foundation, however, was a bad one, consisting partly of solid, and partly 
of made ground, and there has been a settlement of the portion of the 
building which rests on the latter. This settlement is being attended to, 


k.—Prisons. 
(1), (2), (3) and (4) Manshia, Tanta, Alewandria, Zagazig. 


These works have progressed as satisfactorily and smoothly as can 
be expected under the existing system of dual control. 

At the Alexandria prison a question arose with regard to the ane 
and quality: of the cement-mortar used for the floor arches. The sand 
used in this mortar was: ‘found by analysis to be calcareous, and 
therefore not the most suitable that could have been employed. It was 
therefore decided to test one of -the floors, all of which had béen~ 
completed before the question arose, The result of the test was that 
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the floor carried 13} tons per square metre or more than thirty-three 
times the required load, without any crack. 

In the neighbourhood of Alexandria all the sand, whether in the 
desert or on the sea-shore, seems to be of the same description, namely 
carbonate of lime, mixed with fragments of shells and a variable 
proportion of quartz grains (averaging 157% ); it is therefore not the 
best for building. 

It would, however, be as little worth while bringing sand from a 
distance as it would to convey stone from Old Cairo for constructions 
in Alexandria. 

In concluding this report, I wish to draw attention to the present 
unsatisfaciory system of control over buildings constructed for the 
Prisons Department. The designs are made by an architect in the 
employ of the Prisons Department, who is also responsible for seeing 
that they are carried out. At the same time the Special Buildings 
Department is responsible for the good materials and workmanship 
during execution. 

The result of this arrangement is that the expense of surveillance is 
doubled, and there is necessarily a certain amount of friction between 
the supervising engineers. 

I think that either the Public Works Department should be given 
entire charge both of designing and executing as is done with work for 
other departments, or the Prison Architect should carry out his own 
work after first submitting his drawing to the Public Works for 
verification and approval. The responsiblility of the latter department 
would. then end, unless alterations were found necessary during 
construction, when the architect would submit these for approval. 

The adoption of either of these arrangements would do away with 
the present system of dual control, which has from the beginning 
proved troublesome and expensive to both departments concerned. 

The Sanitary and Quarantine Administrations have their own 
architects who design and carry out their own buildings without any 
reference to the Public Works Department. 

This is certainly a better arrangement than the one existing with 
the Prisons, but at the same time it would perhaps be better if all 
projects for Government Works (that is Public Works) were submitted 
to the Public Works Department for approval. If after the approval, 
a department prefers to itself undertake the execution, I do not see 


any objection to their doing so, under the general inspection of the 
Public Works Department, 
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APPENDIX I. 


Report on Mansour Prison ReEparrs. 


(By Mr. Ciirron). 


Introduction. 


Without entering into the many reasons which necessitated the 
general arrangement of the building as carried out, I will limit myself 
to a description of the investigations of the causes for its partial failure 
and of the work carried out to remedy the defects. The building, 
situated in Cairo, is four stories high. The ground, first and second 
floors give accommodation to 250 prisoners and the third floor to 200 
police. 

_ The corridor wall of the police barracks is carried by two cast-iron 
columns one above the other, 10°85 metres (35’ 6”) high altogether. 

This column transmits a load of 58 tons to the stone base of the 
columns. 

The building is founded on a float of puzzoulana conerete 1:25 metres 
(4 feet) thick, laid at permanent infiltration level. This form of 
foundation was adopted as the excavation showed that the whole area 
of the foundation was at one time a deep depression which had been 
filled up many years “ago with earth, stones, and rubbish. Infiltration 
water prevented the excavation being carried down to virgin soil. 

As there are no cracks in the outer walls of the building, it may be 
assumed that this float of concrete is intact. 


Signs of failure. 


Soon after the completion of the building, cracks appeared in the 
brick cross-walls of the police barracks. Starting at floor level, where 
this wall rests on the corridor wall below, the cracks followed a line 
drawn from this point to the poimt where the ceiling meets the top 
story corridor wall which is carried on the columns. 


Supposed causes of failure. 


These cracks were evidently caused by the columns settling, and on 
investigation it was found that the base flanges of some of the columns 


> 
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were cracked. On stripping the asphalt off the stone bases these also 
were found to be cracked. These cracks could only be attributed to 
the crushing of the stone. eo : 

It appeared also that the base stone had carelessly been dressed to a 
concave surface, which would have the effect of throwing the pressure 
on the outside of the base flange and account for its being cracked. It 
was further observed that the stones were saturated with damp, which 
made them soft. This was the result of the water used for swabbing 
down the ground (prison) floor finding its way to the stone through 
the joint between the asphalt and the cast-iron columns. 

By calculation it was found that the base stone of native limestone 
0°80 metres x 0°80 metres x 0°45 metres (2’ 8” x 2’ 8” x 1’ 6") was ex- — 
posed to a pressure under the base plate of 42 kilogrammes per square — 
centimetre. The ordinary samples of this stone crush at 211 kilogrammes 
per square centimetre (3,000 Ib. per square inch); the safety factor was 
thus 5. 

This explanation of the causes of failure was not very convincingly 
satisfactory. Should the stone have crushed when only loaded to 4 of 
its laboratory crushing strength, even though it was weakened by being 
saturated with damp ? 

New stones 1:15 metres x 1:15 metres x 0°45 metres (3 6" x 3! 6" x 
1’ 6") deep were ordered from Triest, new columns from England. 
Tripod sbores on wide timber bases were erected round the columns. 
Gypsum tell-tales showed that the movement continued. 

Much deliberation was given to settling on the best means of sup- 
porting the superstructure (a load of 58 tons) while the thirteen columns 
and base stones were changed. No risks could be run, as from 400 to 
500 people inhabited the building. The result was so satisfactory that 
during the work no change was found necessary either in the shoring 
or the method of working. 


General scheme of remedy. 


The shoring showed in the accompanying drawing No. 2 consisted 
of a pair of A frames set up under the girder carrying the gallery at 
Ist floor level. Their feet were let into timber bed-plates 0°60 metres x 
0°35 metres (2' 4" x 1’ 2”) with a tightening-up wedge under the foot. 
This wedge was specially useful in loosening the shoring before remo- 
ving it. Under the bed-plate and directly below each foot were two 
pairs of iron folding wedges working between iron plates. The lower 
plates. rested on a bed of cement concrete 3°60 metres x 3°60 metres. 
x 1:00 metres (12’ x 12’ x 3’ 6”) thick. 


Bets i 


This bed of concrete was necessary to distribute the pressure, all of 
which came on new filling 3 metres (10 feet thick), interposed between 
the lower original concrete foundation and the bottom of the new 
concrete. The pressure on the earth was thus reduced to less than 
} kilogramme per square centimetre (4 ton per square foot). 

The longitudinal rolled joist 35 centimetres deep (14 inches deep) 
at the 1st floor not being stiff enough to carry the weight between the A 
frames when the column was removed, iron joists which bore on the A 
frames, where packed in under the flanges of the saddle-piece between 
the upper and the lower column. 

Also vertical shoring with tightening wedges was carried up to the 
main girder carrying the top story corridor wall. The upper columns 
were thus relieved of their weight during the operation. 

All the shoring was braced across the building and tied to the main 
walls. 

Te avoid vibration as much as possible in tightening up the wedges 
when transferring the load to the shores, two 50-ton hydraulic jacks 
were set up oa BS, A frames and the base stones. These took the 
first lift. 

A piano wire was stretched between the main walls touching the 
columns to enable the vertical movements to be recorded. 


Execution of Scheme. 


On excavating to put in the cement concrete for the first column, 
the cracks in the base stone, which were little more than visible on the 
surface, were found to be wide enough at the bottom of the stone to 
allow of the insertion of the fingers of the hand up to the palm. 
Wrought-iron straps were quickly fixed round the stones to prevent 
them opening further, and shoring was put up under the longitudinal 
girder of the first floor at the edge of the pit. 

A boxing of 3 centimetres (14 inch) boards was made round the pit 
to prevent the earth filling from falling in while the concrete was being 


rammed. ; 
The concrete was allowed seven days to set before the shores for 


changing the columns were erected. 
When all was in place the wedges on the first and second floors were 


driven hard with a sledge hammer. 
The jacks were then worked until a slight rise” * of from 1 to 3 


* These figures and the following represent the maximum and minimum observations taken on 


the thirteen columns, 
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millimetres (4;’ to }”) was observed on the wire. Thus all shoring 
except the legs of the A frames had its strain. 
The iron folding wedges under the A frames were then driven hard. 
Stone cutters with chisels then cut away an inch clearance under the 
column, which was thus left suspended by the bolts of its upper flange. 
The jacks were next slacked when a drop of from 23 to 43 milli- 
metres (3%;" to 3°;") occurred. 
After a short pause to let the shores settle down to the weight, the 


rest of the base stone was cleared. 


Main Cause of Failure. 


The main cause of the failure then became apparent. The stone in 
setting had been levelled up with wooden wedges, which were left in 
place, and grouted with pozzuolana mortar. The grouting in some 
cases had not even touched the underside of the stone at the middle, 
and in all cases the bed was found to be hollow at the centre so that 
the whole weight was supported on the wedges and an outer margin 
of about 15 centimetres (6 inches) wide, where the mortar could be 
rammed under with a trowel. Consequently the stone broke into four 
pieces at the lines of least resistance. 

The old base stone having been extracted, the old column was slung, 
unbolted and removed. In order to give clearance for getting in the 
new stone and column the top course of the rnbble masonry under the 
stone, about 15 centimetres deep (about 6 inches deep), was demolished. 

The new Trieste stone base was then slung into place by means of 
a lewis and differential blocks, without being set, and was left some 
15 centimetres (6 inches) below its ultimate level. The new column 
was then slung and bolted up permanently into its place. A wrought- 
iron plate 23 centimetres thick (1 inch thick), planed on its upper face, 
was laid between the stone and the base of the column. 

The stone base was next raised on wooden wedges so as to leave 
only 1 to 14 centimetres (2” to 14”) clear below the column. After 
being levelled, a grouting basin in brick -masonry in cement was built 
round the stone at a little distance from it, the walls were 20 cubic 
metres (8 inches) higher than the bottom of the stone. 

Neat cement grout was introduced under the centre of the stone by 
means of a 5-centmietre (2-inch) pipe. The grout was under a head 
of four or five feet (1°50 metres). In this manner the space under 
the centre of the stone ought to be as well filled as any part. See 
drawing No. 1, 
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By having a head on the grout a flow was established from the centre 
to the outside of the base, which carried with it the air and cement scum. 

Thin steel wedges were used to force the wrought-iron plate against 
the base flange of the column and the 1-centimetre (2”) space under 
the plate was grouted with neat cement under some 10 centimetres 
(4”) head. 

After setting seven days, the wedges under the stone, as well as the 
steel wedges, were withdrawn, and the shoring removed. On removing 
the shoring the drop varied from 0 to 35" (0 to 24 millimetres). The 
greatest collective drop on. any column, adding all the movements 
together, was under 6 millimetres (+”), the mean drop of the ieee 
columns was 4 millimetres (3%") and the least 24 millimetres (.3;”). 

This satisfactory result was due to the great assistance eed from 
Mr. R. Holt, of the Educational Department, for the calculations, and 
from Mr. H. Curtis, of Guizeh, for the excellent workmanship displayed 
in the shoring and to the well-drilled gang of men he had trained, with 
whom he carried out all the operations but the masonry work. 


TANZIM DEPARTMENT. : 


SumMARY Report oN Beton ARME EXECUTED IN 1901. 


The following is a list of the buildings in which Beton Armé has 
been used:— 

(1) New Post Office, Cairo—Foundations. 

(2) Geological Museum, Cairo—Floors and roof. ° 

(3) Arab Museum, Cairo—Floors and roof. 

(4) New Tanzim Stables, Boulac—Foundations, also roofs for 
several out-houses. 

(5) Coastguard stores, Alexandria—Roof. 

(6) Addition to Tobacco Store, Alexandria—Foundations, pillars, 
floors and roof. 

Ts) Fever Hospital, Alexandria—Wall-plates. 

Of these, 1, 5 and 7 were carried out by M.M. Guetin and Charvaut 
in their cSvatem Coignet,”’ for the remainder, system Hennebique 
was used, ; 

The foundations of the Cairo Post Office and the double roof of the 
‘Alexandria Tobacco Store are of special interest, as each represents a 


class of work new to this country. 


Nores on List. 


- (1) Foundations of Cairo new Post Office. 


On sinking trial holes on the site of this building the ground was 
found to be quite unsuitable for supporting the weight of a structure 
on any ordinary foundations, as there were noumerous old walls as 
much as 7 metres below ground level, with soft refilling between them. 

The contractors, Messrs. Guetin and Charvaut, were therefore asked to 
prepare a project for the execution of the foundations in Béton Armé. 
Their design, which, I understand, is entirely original, consists of a table 
24 centimetres thick, covering the whole of the ground surface with 
girders 50 centimetres deep under the walls, and stiffeners running at 
right angles to the girders (see sketch), the whole being so arranged as 
to give a maximum pressure of 300 grammes on the square centimetre 
of ground surface. The girders are made strong enough to resist the 
transverse stress which would be caused supposing the ground below 
were to completely collapse for a length of 3°50 metres. They are also 
capable of acting as continuous girders in case of several collapses 
taking place at intervals. The calculations for the stiffeners are 
likewise based on the assumption of the most unfavourable conditions 
likely to occur. 

The sketch shows the general arrangement of the foundation. 
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The result of adopting this system was an economy of £E.689 on 
the original estimate, and its success is proved by the fact that even 
where the new masonry is joined to the old there has, up to the present 
time, been not the least sign of a crack. I am therefore inclined to 
recommend similar foundations for the new Fire Station and the Law 
School, at both of which the ground is as bad, if not worse, than at the 


Post Office. 
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(2) Floors and Roof of the Geological Museum. 


The only point worthy of notice about these floors is that they were 
continued through the walls so as to form, not only a thoroughly good 
chainage for the latter, but a rigidly fixed and substantial “lid,” greatly 
increasing the solidity of the building as a whole. 

The tests made on these floors gave most satisfactory results. 


(3) Arab Museum. 


The floors of this building were constructed in the same way as those 
of the Geological Museum. 

The idea of continuing the Béton Armé floor through the thickness of 
the walls, which originated with Mr. Pastour, is now being universally 
adopted by Mr. Hennebique. 


(4) Boulac Stables. 


The foundations of this building consist of Béton Armé footings of 
such a width as to reduce the pressure on the ground surface to $a 
kilogramme per square centimetre. 

By using this class of foundation it is possible to reduce the pressure 
on the ground surface to a minimum, in a very small depth, as the 
projecting cantilevers A A’ (see sketch) can be made practically as 
strong as is desired, so that the risk of their breaking off is removed 
and an even pressure on the ground ensured. The saving in excavation 
is therefore considerable. 


(5) Roof of Alecandria Coastguard Stores. 


This roof was constructed by Messrs. Guetin and Charvaut in their 
“€oignet” system; the results of the tests were satisfactory. 
18 
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Unfortunately, owing to bad workmanship in erecting the centring, 
several of the girders have the appearance of having sagged. F urther, 
the use of sand alone instead of gravel as the metal for the “System 
Coignet” resulted, in these roofs, in numerous cracks, which though 
really quite harmless, combine with the appearance of sagging referred 
to, in giving the whole roof an unsafe appearance. In order, therefore, 
to prove that the danger was imaginary, the most unsafe looking 
girders were tested to four times thei specified load, with the result that 
there was a maximum sag of 2 millimetres over a span of 7 metres. 


(6) Addition to Alewandria Tobacco Store. 


The only point of interest in this work is the introduction of a 
double Béton Armé roof, the object of which is to keep the building 
cool. On the advice of the Director General, the space between the 
upper and lower roofs is unventilated, and the air inside it therefore 
remains at a more even temperature than would be the case if communi- 
cation had been left with the outside atmosphere. 

The use of Béton Armé in this building has resulted in a considerable 
saving, the total cost being £H.9,980 or £E.588 less than the lowest 
tender for the construction with iron roofs and floors as specified. 


(7) Alexandria Fever Hospital. 


The Architect who designed this building specified two Béton Armé 
wall-plates, one at ground level, the other immediately below the roof 
joists. The arrangement is an excellent one, but unfortunately the 
ground under the building, which is very bad, settled, and caused 
a crack which passed through the wall-plates, the latter not being 
calculated for so great a strain. 

In future it would be as well to make these wall-plates strong 
enough to carry at last three metres of their load when unsupported 
from below, to allow for settlements like the one referred to. 

In conclusion, all the work done in the various systems of Béton 
Armé in this country has been of a satisfactory nature, and its safeness, 
neatness, cheapness, as well as its fire-proof qualities and the time saved 
by using it, are all in favour of its wider use in the future. 

Mr. Pastour, though unable to attend the Paris Commission on 
experiments in Béton Armé, visited several buildings in Paris where 
the work was in progress, and is of opinion after what he saw that 


the quality of the work in this country compares very favourably with 
that of the French contractors. | : 
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CHIEF INSPECTION SPECIAL WORKS, UPPER EGYPT. 


MAINTENANCE OF GOVERNMENT BurILpincs In Upper Ecyrr 
DURING THE YEAR 1901. 


Out of about 160 buildings in the eight provinces of Upper Egypt 
fifty-four have been repaired at a cost of £E,1,970.136 mill. (see 
Table A). Only the most urgent were taken in hand. Out of the ° 
£K.5,000 granted £E.2,874 was taken to pay for work done in 1900, 
leaving only £E.2,126 available for 1901. 

The contractors for general repairs for the Provinces of Girgah, Kena 
and Aswan are Messrs. Zaffrani, Annigoni and Gondolfi. Mr. Fumaroli 
is the contractor for the Provinces of Beni Suef, Fayum, Minia and 
Assiut ; Gizeh is worked from the Inspection Central Office in Cairo, 
and Messrs. Manusardi and Ambrosoli are the contractors. 

They have all done their work well. It is extremely difficult to 
carry out these repairs without considerable delay, as the contractors 
naturally wish to complete the repairs in one town before removing 
their men to another which may be some distance away. 

It is also no light task for three contractors to spread their men 
over a reach of 700 miles in such a manner as to expeditiously execute 
small repairs. 

A sum of £E.262 was placed at the disposal of the Ministry of the 
Interior so as to allow of rough repairs being done by village labour 
in the Mudiriahs of Gizeh, Fayum, Beni Suef, Minia, Assiut, Girgah 
and Kenah. ‘The result has not been a success. In many of the new 
buildings erected since 1895 very inferior work has been done, marring 
their aspect. Whitewash has been splashed over windows, doors and 
ceilings. 

The Inspectors of the Interior might have an average of £E.20 to 
spend on each of the twenty-seven buildings or a total sum of £EH.540. 
The Inspection South will control the repairs of twenty-one buildings 
at an average of £E.50 for each. This equals £H.1,050. An arrange- 
ment of this sort will relieve the Tanzim circles of much unimportant 
work, 

As there are only five new and five old schools, the repairs of all 
will depend upon the Inspection South. 

Out of eleven Mahkemes only three are old; all repairs will there- 
fore be done by the Inspection South. 

All Finance buildings and moudiriahs will be attended to by the 


same Inspection. 
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ZooLogicaL GARDENS, GIZEH. 


The two lion houses were commenced and completed this year. 
There are seven interior cages, two exterior cages, visitors’ hall and store 
in each block. Mr. Fumaroli was the contractor. 

The Director’s house was considerably enlarged and many improve- 
ments introduced—a new office, lavatory and store, and a new kitchen 
were added to the building and the house repaired throughout. This 
was done by Messrs. Manusardi & Ambrosoli, the general contractors 
for repairs. 

The contract drawings for a house to contain delicate animals have 
been prepared by Mr. Hewat and will be let to contract at an early 
date. 

Additions to a small extent were made to the elephant house. 


Kena WATER SUPPLY. 


When the masonry of the pumping station and town reservoir had 
been about half finished under the direction of the Mudir, the whole 
of the completion works were placed in our hands. 

Alterations and additions, which almost amounted to reconstruction, 
had to be undertaken, as the building and foundations for the pump 
and engine had been so badly executed. The whole of the work had 
to be completed before the Nile began to rise. 

The first contractor was paid off, and Messrs. Zaffrani, Annigoni & 
Gondolfi were entrusted with the completion of the works. 

New drawings had to be made and the works were pushed on rapidly. 
The pumps began to work and the town of Kena was supplied with 
water on the 12th September. Up to the end of the year every thing 
worked well. Slight repairs had to be made to the suction pipe. 
As the suction pipe from the river to the pump could not, owing to 
running sand, be placed low enough to sink the foot-valve below the 
lowest river level, a portable or petroleum engine and a centrifugal 
pump will be employed for a few months annually to raise water to 
the well at the river from which the main pump draws. 

600 balasses and 80 girbahs are filled at the taps daily and the 
earnings amount to about 60 P.T. per day. The charge made for 
water is 20 hordas or 3a mill. per girbah, and 10 hordas or } of a mill. 
per ballass. The demand for water for drinking purposes will probably 
increase largely. 3 

To fill the tank the pump works for about one hour per day, but 


when a heavy call is made for watering streets and gardens it may 
work 23 hours per day. 
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Telephone connection should be made between the pump and town 
reservoir. The existing primitive arrangement is for the ticket col- 
lector to watch the gauge in town, and to send a man to the pumping 
station to inform the engineer there to- pump 60, 70 or 80 minutes, as 
necessity demands. 


Pipes should be laid into the town ‘to increase the facilities for the 
street watering service. 


TABLE A. 


List or Reparrs ORDERED AND Execurep purine 1901. 


Town. DESCRIPTION OF WORK. Estimated cost. Actual cost. 


£E. Mill. £E. Mill. 


Biba .. «+ ++ «+! Stopping half window in Prison of Merkez .. 1 — 1 _ 
Kena .. .- .. «.| Repair of shed roof in school .. .. .. «- 4 _ 1 | 900 
Fayum.. .. .. «-| Repair of stairsin Mudiria.. .. on 12); — 12} — 
Assiut .. .. «+ «+! Making two skylights and two windows in 
P WIN, SiN, “Gos gos GoemGS os 25 — 21 | 498 
Giza «. ~- «. «+| Mazyara for the Merkez .. .. .© «2 o« 14 | 820 14 | 820 
PAV NG wairstete ele foo 0 D * Or Oe aCe en 13 } 820 13 | 820 
Sennures .. .. .«-| Repair of purup in Abattoir .. .. .- . 1 | 584 1 | 584 
Manfalut .. .. «+! Repairs made in the Merkez .. .. .. .. 33 — 29 | 795 
Magaga. «.- «- +.-| Repairs of terrasse in Post-Office .. .. .. 25 — 20 | 954 
Edfu.. «+ «+ «+! Gravel supplied to the court of school.. .. 10 — 1} — 
Edfu .. «+ «+ «-{ Price and erection of purup in school... .. 26 — 25 | 410 
Sohag .. «. «- ~+| Benches supplied to Sohag Tribunal .. .. 118 — 118 -— 
Giza .. «+ ++ «| Repairs in Irrigation store in Merkez.. .. 35 — 35 — 
Cairo .. .. «+ «.| Fixing type manger in Veterinary Stable .. 1 | 210 1 | 210 
Magaga. e- .- «| Well ‘sank in the Merke7ziic) sil) oe nis 35 — 27 | 598 
Price of one type manger (wooden pattern). . 5 — 5 — 
Sohag .. .. +. «+! Pipes for Sohag ET ane on Seats tak 28 | 900 28 | 900 
Kena .- .. .- «| General repairs in KenaSchool.. .. .. ce 120 — 138 | 450 
Kena .. «.- -+ ++] Inspection house, Kena .. Se 250°} — 292 | 136 
Deshna.. ..- .- +--+] General repairs in Gover nment ‘puildings 2 30 | — 30} — 
Girga .. .. .+ «-+| Repairs of asphalte briquettes in Merkez . 15 — 3 | 199 
Nag-Hamadi .. «.. is % os 15 oa 4 | 079 
SOHae ues ee cieies er | Repairs am. W.C. of Mudiria 1. 2s. s. 180 — 195 — 
Hsna .. «- «- «| Repairs in terrasse of tribunal... ..~.. .. 90 — 89 | 216 
Deshna., <«» <. « - aio ye. OA G0 90 — 8p) | 97 
Assiut .. .. «- -++| Mazyara for Mudiria.. .. ste 6 _ 7 | 218 
Sohag .. .. «+ ++| Asphalt flooring in magazines "of Merkez ae 13 — 11 | 302 
Embaba. .. .. ++|-New pump in the Markaz.. .. « 3. « 10 _— 2 — 
Abnub.. .. «.. -+| Repair of veranda floor, Merkez .. .. .. 10 — 10 
Kenaea lene sen fa hepalrs amasamitary Office... f. 6.  s0- 0 40 — 54 | 543 
Kena .. «- ++ «+ Repairs in the Merkez.. .. ate 23 _ 29 |} 111 
Giza .. «- + «| Priceoftimberused for repair of pillars Sh Museum 5 | 272 5 | 272 
ABS. © “s- «| Repairs en terrasse of Mudiria.. .. «. s- 40 — 75 — 
Girga .. «.. os «| Repairs of well, Merkez ..-.. «2 o. «. 20 oo 9 | 053 
Minia..' <5 «s | Repair of boundary wall, tribunal.. .. .. 5 — 4 | 256 
Minia .. .. .. ..{ Shesha ventilators for Weibutiales 1. os 3% 18 — 18 — 
Fayum.. . «| Cloison in Mudir’s Office.. .. .. é 10 — 11 | 094 
Minia .. .. .. .~-| Repairs in boundary wall of Tanzim Oftice . 10 -- 9 | 838 
Giza .. .. «+. ..| Repairin boundary wall of Agricultural School 18 | 130 18 | 130 
Beni-Suef .. .- ..| Reservoir and pump for water supply .. .. 300 — 211 | 098 
Fayum.. .. .- .-{ Furnishing the Tanzim Office.. .. 2. «. 50 — 53 — 
Sohag. . 36 es » Rewer ees 50 — 54 2 
Sohag and Fayut um ,.| Other requisites for Tanzim Offices. .. .. 60 — 58 | 259 
Fayum.. .. .. ..{ Paid to 4th Circle of Irrigation for store .. 80 — 80 — 
Kena .. -» «+ «.-| Opening a window in Mudir's Office .... 10 | 4387 10 | 437 
Wasta.. .. .- .-| Asphalte briquettes in stable of Merkez .. 32 | 039 32 | 039 


Bike oo | 01,990.) 712>) 19704). 136 


2 eee 


= nay = O0O'C8S'EE [°° TAF [9OL, 
‘ZOBT “Your g ae a 7% ooo'LeL'e |**Ayddns s0yem pue ‘uoyeg Suidung |** ueasy | 9 
“ZO6L “raquiadeq, “ pee oe — 000 eGe%‘e oe ee oe ee oe ee ee yeunqt4y, Cay ee yey G 
“GO6T “Woe W 2 = ie ee 000°000°% | TOOY, Teangy[nousy ‘esnoy s,oyoorq, |°* °° VZEy | F 
“BOG “AaquiedaqT = a = ae OOO'ESE LT |*." °° °° **° JooYog [emyynoEIsy f° =: ezry | ¢ 
"BO6T “Arenago yy ss = = = OOO:LTS'S |*° °° °* syovrseg comog zeyxeyy | *> vusq |-z 
“BO6T ‘Arenaqay poqyotduioo oq OY, as =a _ OOO;O0G'F |** %* ** syovnueg so1fog zeyrepy |-yonog-tueg | [ 


‘zs S:»S SS ___—_—_—_—_==___— | 


“NOLLOOULISNOO UMGNN TILLS GNV [OGL NI LOVYLNOS) OL La'T SONIGUNG AO WLSIry 


SS FE ee 


» “SEO LETH ssaoxo wo | ZEO'S19'L | 6C9'SE6 908'068°6z | 008°69 366 |°° °F [RO 


“(eSa1y9 pue somuusg ‘esiy ‘1OXnT pogotduros 
“qpeurepy-SeN ‘Seyny-nqy “ynyemog “eqig) 00s TAF quvas peoodg — L toy 90@' O19 000°006 vc se 8° SUOIZe4S OUISUO BI JYSIT 
‘OOL AF Juvas yepods | 0OO0'SL Be O0O'ETL 000°00L “* ** smeprey [BoIso[0o7 ‘asnoyyT 
S1opoelg Uolyzeleyje pue woNIppy |** ~* ezIg | ef 
*porgqes Ajayupop you yunoooy | ZZE'ST0'T cae SST OILF | 008 160'¢ |°*A[ddns s97eM pue uoneyg Suidung |°* **euayz | gt 
paswud eed ees z _ TSTC6 69S'ESET ]OOO'9FFT [°° °° *%* UoIyeIg soTfog sprmeitg [7° ** ezID | IT 
"408 sareda pesivyo pure jorrqu0g UT 
PEpH[oUl JOU SMo4z! [[VUS JoYIO puL SyOM oSvurVAp 07 onp ssooxq | 0N0'9S = 000°826'T O0O'SE6T | **stm0oyy UOTQoedsuT puv sduyCQ wizuey |°* “seyog | oT 
<< 610 F ISGLEFT | O0O0'CFFT | **Strooy uoMoedsuy puvooyQuisury [°° unde | Gg | 
— L9¢°061 errese'’ |000oTss |** °* tt tt ¢* 8+ asnoy uory |** ++ extn | g 
= 6 LF OF I8G°CFL 000°982 Bp bie ire are! Ne OCA Hemme Sener unl Tere 
ak 000°T 000°6T¢ 000°06¢ EEE OE ett TEOSTOUY 71 SOTTO Na Og) 
= BOF LLI 00o'0Ls'E | Ooo'stO'S [°° °° °° erydersoj0yg ep Jeyery [°° + eazy | ¢ 
Seen souaant ye = 000°FL OOO'OOLT | OOO'PT j** °° °° ** ** esnoxy queydery |°* °° ezIg | F 
Aq persp10 yI0M eayxgE “Kejap a0oy Aqpeued sev povonpop—LF Lay OSS LES oc 0&¢2Z0'E | 000008‘ |°° °° syovlteg sorog pue zoytoyy [°° °° ezug | ¢ 
‘moa{dwos 10y ou, puokaq JuRTearns Jo eouruley | 
“wyeUL Pue SoqyvI pasvadoUy 4e JOJOR.IIMOD IayQOUR Sursojdma | EgT' Tee aaa G8T1Sss |O00006T |°° °° syxoVtIVg so1[og pyYe zoysep_ |°* sounuuag | z 


pur “Avjop ssurpesooid jesay ‘10joR1yU0D Jo Yeap 07 enp sssoxq ) 
— LIT ¥2¢ 688°S61'S 000'0¢¢‘¢ eo oe ee oe eo eo eo Teqidsoyy ee . “RIUL YT T 


“as “as “as “G63 
re ee as: 
“SUUVNAD *SSOOX] *SoTUIOWOD TT 7800) ee as *SONICTING “NMOL, = 
jenjoy peuorourg = 
che 


ks ~ 


‘ydhiby waddy ‘ae s soyaedsuy ford a 
MSO) TVOLOW INV SINDOWWY GHNOMONVY UIAHL HLA J[QGT NI LdAOY YHdd— NI GHLaIaWOO SPNIGTINg 


“W WIaVi 


— 279 — 


TANZIM AND REPAIRS. 


Inspection Nortu. 


In 1901, the East and West Repairs Inspections were withdrawn 
from the Tanzim and put into the charge of special Inspectors, with 
the best results. 

As shown in Table No. 1 three new works, costing £E.13,800, were 
executed by this Inspection. 142 buildings were repaired at an average 
of £H.103 each, and 428 minor separate repairs account for £1.786. 
The total expenditure was £E.29,191. 

£1.6,000 were spent in 1901 on the completion of the Mubtadaian 
and Dar el Ulum schools and £E.7,000 on the National Printing Press. 

Offices for the new repair Inspectors were constructed at.a cost of 
£E.800. 

Sundry works at the Opera House, including alterations to the 
Orchestra, were completed for £E.600. 

Ninety-three Government buildings in Menufieh and Gharbieh were 
partially repaired for £E.1,500. A new Police Station, estimated at 
£E.968, is in course of construction at Boroullos. 

Five works valued at £E.1,300 were executed for account of the 
Local Commissions and Sanitary Department (cemeteries). The con- 
struction of an iron bridge over the Gaafariyeh Canal at Tanta, at a 
cost of £E.1,000, was the most important of the Local Commission 
works. 

The Director of Works of the West (Alexandria) Tanzim is a member 
of the Municipal Committee, and checks the plans submitted by the 
latter to the Public Works Department. He is, further, Government 
clearing agent, and has for some years been occupied in opening up 
and surveying the underground cisterns. Plans of nineteen of the 
latter were completed in 1901. Three of these were to be preserved 
as presenting features of Archeological interest. 

In 1901, 181 sets of plant, consisting of 13,397 separate articles, 
were cleared by this Director. An economy of about £E.800 has 
been made on the rates previously paid. , 

The North Inspection is responsible for the Tanzim of seventeen 
towns in Lower Egypt (Table IL).. The local Tanzim Engineer, in 


« 
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addition to his duties as technical adviser to the Mudir and Local 
Commissions, is responsible for :— 

(1) Normal Tanzim and road work. 

(2) Repairs. 

(3) Survey State lands for sale—consigning lands to purchaser. 

(4) Survey of cemeteries. 

(5) Work for Sanitary Department. 

(6) Surveys for Technical Service. (Vide Table 7.) 


These engineers are both overworked and underpaid, seven of them 
receiving £H.108 and four £H.144 p.a. 

It has become necessary either to increase the present staff (twelve 
engineers for seventeen towns) or to relieve them of the extra work 
thrown on them by other Departments. 


MUNICIPALITIES AND LOCAL COMMISSIONS. 


(Table III.) 


Mansura. 


The Mansura Municipality issued a balance sheet in December last 
showing an income for 1901 of £E.(7,186+382) 7,568. <A credit 
balance carried forward from 1900 amounted to £E.5,896. Of the 
amount available, £E.13,464, £E.12,765 was devoted to drains, paving, 
water supply, lighting by electricity and sundries. 

In addition to the introduction of public lighting and road-watering 
installations, most of the Local Commissions have opened up new streets, 
fenced in canals and filled up’ birkets. Considerable improvements 
have undoubtedly been introduced. 


Tanta. 


Twenty-two streets have been opened up here since 1894, and three 
and a half kilometres of road have been macadamised. Seven streets 
have been provided with footpaths. 

Sharp slopes joining streets of different levels have been furnished 
with stone steps and 128 road name-plates have been fixed, 
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In 1899, a wooden bridge 10 metres wide was constructed over the 
Gaafariyeh Canal. A second bridge, built of iron, was added in 1901. 
It is 8-90 metres wide. 


Mehalla Kubra. 


A proposal to fill in the Khalig traversing this town was unfavourably 
reported on by the Contentieux. This Khalig serves alternately as a 
sewer and a source for the supply of drinking water. It appears that 
the reparian owners, who now fill their cisterns from this Khalig in 
flood, could hold the Government responsible for any stoppage of 
supply. Complaints—in anticipation—have already been received. 


Chibin el Kom. 


Two public latrines have been constructed here, a novel and useful 
development. 

Much attention has been paid to the planting of trees, and six small 
public squares with gardens have been created. 


Zagazrg. 


The rain-water pipes which, against our advice and on the score of 
economy, were here substituted by the Local Commission for tested 
cast-iron water-pipes and to which I, in my 1900 report, gave two 
years of life, have already in one year proved useless, and will have 
to be replaced. | 

As a general rule, the Local Commissions still show a tendency to 
prefer luxuries to necessities. It seems absurd to devote a large 
proportion of the small permanent budget to the introduction of electric 
light into a town full of poisonous birkets, with no adequate water 
supply or drainage, and devoid of paved streets, latrines or a well- 
organised scavenging service. 

The Interior might lay down as a rule that these refinements should 
follow and not precede the introduction of the rudiments of civilisation. 
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TABLE No. II 


SHOWING THE TowNS SUBJECT To TANZIM REGULATIONS, AND THOSE ENDOWED 
witH MounicrpaL or Loca Councis. 


No. of 


TOWNS. 
Inhabitants. EMaaKS. 


No. of Order. 


day Bentiaews ere age ue ies 8,462 


bo 


PASE He ne: mca bait COOs4 LO 


oo 


Dueree pent eee LTS 
eave Mansura® cae tes Sc. , ah 89.580 


D | Talka. ue ve ae 6,430 (1) The brackets before two or three towns 


indicate that they have only one Tanzim 


GeleDamntettizaser oe. esc. ane 31,288 Office and one agent. In consequence, ° 
though there are seventeen towns sub- 
(ee eortiosaldes nes ee 42,095 ject to the Tanzim, there are only twelve 
Tanzim agents. 
3 oy me 2) With the excepti ie WY ra (No. 4 
Oe Ut AGs Beans) Seecrsss ae 13,024 2) NCE Che Oe ilar, Mate ele 


which has a Municipal Council and the 
3 four towns numbered 5, 7, 12, and 17, 
9 Mit-Gamr.— ss... 12,680 all the others, twelve in number, are 


provided with Local Commissions. 
10:| Chibin-el-Kom.... ...| 20,512 ; 
Meme e se Gecueses ase £9,126 
PIE WGousena ccc). tau We. Roe 3,747 


PM LANAI ve seks. oe sesh Ol2Oo 


£o 
(oe) 
Or 
rs 
ew Ws Sb 


14 | Kafr-el-Zayat ... 
15 | Mehalla-el-Kobra ......| 31,100 
Hable Wamanhur Cee)... .s5 |) O2,122 
17 Rosetbastes oxen ss. ose |- £4,286 


18 | Alexandria ... ... ...| 315,047 | Municipality. 
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Aye 


MAINTENANCE AND REPAIRS OF STATE BUILDINGS. 


Inspection East (Mr. Capmany.) 


The total number of buildings under the Inspection East and occu- 
pied by the different Ministries is 154. 


Maicimrolsintetiors: t21 si Sij5,. 4 Wate eee eee ee 
s inact cc oa. oer acd © ae ee TOS 
Justice Sige erie Ce am eae arte S aera a peeee P| 
Ge Hustrueulones. Sheen he a 6 
. ESTED ITG VVOPe ee Pain eh yeh noon voc 8 

Potaliy.\) ssi b4 


Bearing in mind that funds for thorough repair have never been 
available, some idea of the present state of dilapidation of Government 
buildings may be gained by noting that only some twenty buildings 
date from 1895-1901 and some ten buildings date from 1890-1895. 
The remainder range back as far as 1833. 

From fifteen to twenty date from between 1833-1860. 

It may be said that all the older buildmgs are more or less defective 
in construction. There is generally no damp-course ; the foundations 
consist of inferior material ; and the walls, though thick, have no bond 
and contain enormous joints of fat lime-mortar. The timbers, as a rule, 
are too light for the spans. 

When old roofs were found to have sagged it was the custom to 
prevent the accumulation of water from rain and consequent leakage 
by thickening up the roofing material, thus filling the hollow produced. 

The inevitable result of chia practice was to cause the collapse of the 
roof. 

Most of these old roofs are heavily loaded with earth on which is laid 
a coating of mortar, etc. 

They require complete reconstruction. The state of some of these 
buildings is such that satisfactory and lasting repairs are impracticable. 
All that can be done is to patch them until funds for complete recon- 


struction are available. sa 
Very heavy expenditure would be necessary to put the older buildings 


into a proper state of repair. 
The sanitary arrangements are of the most primitive nature and 


should be entirely remodelled. 


ve 
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The following sums were spent on sixty-five separate works in 1901:— 
£E. 

Ministry of Interior . 2,060 

“ Finance .. 1,284 

as Instruction 3S. Tac eeeee ee 

Justice .. nitro Maat 447 

a Public Works “Department .. 303 

5,025 


The total cost of surveillance came to £E.206 or a little over 4%. 
Out of £E.5,025, £E.3,681 were spent on alterations asked for by 
the Ministry occupying the building :— 


£E. 

Ministry oftlutertet 2.4.0 Ga Ges gute eee eee ee 
a Rivas’ is'nt © ug: Wiebe ces eee eee, eee. 

¥ Tastruction\ ea 3. ee seemaaee oe ee 

= Justice... star ee Sad Pah ae ee 

ci Public Works) ss. Sse) ee ee 
3,681 


Leaving for actual maintenance repairs only £E.1,344, a sum totally 
inadequate. 
£E.425 were expended on sanitary work, as under :— 


£E. 

Ministry oft interior $45.09. sin tes eq ans Rewer et 66 
a pustice EN Se ols ees) lees ae 
425 


The new latrines at the Mansourah Moudirieh, which will be paid on 
next year’s budget, cost £E.340. 

In addition to the above works have been executed on Tes 
special credits given for extensions and alterations to the 
amount of .. ce Sea 

Extra work added during ‘construction Money 1 found by 
Public Works Department) POM AM oct SaaE Sy 

“5,972 

The cost of surveillance equals £E.302 or 5Y about. 

During the year there has been considerable improvement in drawing 
and preparation of details. 

The engineering staff is very weak, but some slight progress in 
knowledge of general principles has been made. 

The total number of drawings made amounted to 118. 

As stated elsewhere, considerable delay is caused when making projects 
owing to the want of correct general plans of the buildings. These 
plans have been brought up to date as far as possible. 

In 1901 general plans for seventeen buildings have been made. 
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MAINTENANCE AND REPAIRS OF STATE BUILDINGS. 


Inspection West (Mr. Eurtricn.) 


£E.12,815 were spent on repairs this year against £E.4,178 in 1900. 
£E.3,986 of the first sum figures asa special credit. The most impor- 
tant items are given in annexed List A. 

The total of individual and separate works amounts to 161 (vide 
Statement B). | 

Mr. Ehrlich has entirely completed the conversion of the Alexandria 
Série des prix for masonry and woodwork. The revised rates are 8 Y 
lower than the old. A further reduction of 2% was obtained from the 
new Government Contractor for Alexandria. Owing chiefly to the 
difficulty experienced in obtaining railway trucks for transport, we 
were obliged to pay 6% increase on our prices for the Province of 
Behera. 

Mr. Ehrlich has further completed the revision and remodelling of 
the old specifications, and has finished new and exact plans of ten old 
public buildings. 

The heaviest drain on our repairs budget is due to the necessity for 
reconstructing enormous surfaces of leaky roofs. Almost all the roofs 
of the old public buildings in Alexandria are constructed as follows :— 


(1) Top layer of lime, sand and Kosremil ..._ ... 0°05 metres thick. 
(2) Concrete (lime, sand and metal)... ... ..  ... 0°35 59 
(3) (Occasionally) sea-weed .... 0... 00. 00. oe 60°05 # 


The weight of this covering is enormous, varying from 0°500 to 
0:550 kilos per square metre, or say 200 kilos per square metre heavier 
than our new roofs. “The ends of the joists being almost invariably 
bricked up, so as to exclude the air, rot away and frequently suddenly 
give and lead to the collapse of the floor or roof. This occurred in the 
Ras-el-Tin Palace kitchen. Owing to the enormous weight of the 
roof-covering acting on joists unsupported by wall-plates and resting 
generally on a levelling course of spalls, differences of level of 0°50 
metres were discovered on baring the roof joists of the old Alexandria 
Custom House. | 

In consequence of these abnormal circumstances, separate estimates 
are now prepared for demolition and reconstruction of roofs. 

It was found necessary to.ehange the Custom House and Quay rain- 
water percolating pits to the “Stanch” system. The mean R.L. of 


19 
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the Quay is 2°50 and the highest sea R.L. 1. Allowing 0°50 for capil- 
larity, the absorbing stratum is only 1 thick. In consequence, the pits 
existing in the main hall have for years been pumped out during the 
winter to avoid inundation. 

At the Quarantine Teftiche a sewage pit had been constructed on the 
percolating system with its floor at 1-26 below max. sea-level. It was, 
of course, always full of water. 


(A) 
Alexandria. 
£E. 
14 Roof; old Customs Storés!.7, vials eS ea aia re oe 
2. Paving road PF aKcel POsh/2 4 sc, hon ycteren eure pee "330 
3. Painting Custom House ... Din aptly Sete tt 350 
4, Modifications to Caracol, Moharram Bey ts ca ee ee 250 
5. Repairs, tobacco stores... sien date gO 
6. Reconstruction latrines and stairs, ‘old Zaptieh .. ann aoe "350 
7. Reconstruction roof, Ras-el-Tin School.. 500 
8. Reconstruction roof, Princesses block, Ras-el-Tin Palace.. 575 
9, Reconstruction roof, block A and F, Ras-el-Tin...  ... 1,627 
10. Construction seven kiosques and Verandah at Custom House 998 - 
Damanhur. 
11. Repairs, Moudirieh, Mahkameh Charieh and Moudir’s 
LOOM. <- : 750 
12. Construction of ‘Inspection House ash: dinatks aa ee, eee L236 
Total of chief works... ... ... £E.10,267 
(B) 
Under 200. Over 200. Total per Ministry. 
MINISTRIES. 
No. Sum. No. Sum. No. Sum. 
Sana (ARs Siem lattes Gems iboe oe ore os 
Finance ... 43 4,978 16 649 21 2 
Interior ... te Io or rogaine B88 h)!-!17 ee 
Public Works...) c..4a.f = 2s) (1192 5 285 Ciived a7 
Justice ... . Say ney 1 350 | — — 1 "25() 
Public Instruction... ... 2 500 2 53 4 553 
Palace, Ras-el-Tin ... 3 1,490 3 262 6 2,202 
On 1902 credit... .... a. | Ls nae 106 292 | 106 "292 
a ar — 536 | — 536 


| | | 
—_. 
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DRAWING OFFICE. 


As detailed in the accompanying statement, for ty- -three projects of 
an estimated value of £E. 268,396 were elaborated in 1901. 

One-fifth of this sum represents the amount paid to the staff. 

The number of plans furnished came to 1,080. 

I have in other years drawn attention to the inherent difficulties 
which impede the smooth and efficient working of this service. 


List or Prosects ELaporatep In Drawine Orrice, 1901. 


NAME. Estimate, Completed. 
£E. 

“DLE SoS TOON | a pee Se a Oo ca ea 32,000 10-6-1 
Lion house... . CEN daa i UE eR xe ts 4,000 23-2-1 
Agricultural rT irae Sas ie ORY DE: 18,000 18-5-1 
Dee Eat EMO SOM cate sick tev asc eke Meee Meee ee 2,700 2-5-1 
Gre SORIA tNOUSOS ret occ tas ccs Ne BN Wnt veel Ae 1,300 19-11-1 
Wemtruineisrieade., MG swe Ne Ne we. 25,000 27-5-1 
rete Ole POL TNAIOS Fee. ies, cbse, ese iWee’ ond ess 23,000 10-5-1 
DDACEO SOTOLCS, AACKANGIIA® 55. ose) ses. tes con een 13,790 24-6-1 
School of Law ... caine csc 25,000 10-6-1 
Modification of Law Court, Chiro <a a nn 3,450 29-6-1 
Wenocitory Lor ArcmVves ssi oye la Oe. Pal Le) Bs 6,550 3-11-1 
Ree OUVECDOTAUS 0.5 oes: sasulcss eee! Geta. base 13,280 15-8-1 
Ge TORE IOR ANON 0 S00. sanz. gas (sos) eal, one 10,000 29-4-1 
PEC OCU SOTO Gath cceese eens eoduaiwas eee 2,000 7-8-1 
Tanzim Office, Sohag Werte Ma Ds ccmatt ss. 5 isis ene 2,000 20-2-1 
2 ey Lanta: Mar a ee eo eit Le 2,000 27-5-1 
Zagazig ... GL TITS ~ 2,000 27-5-] 

Summary Tribunal, Der eaidum onus. Oe ae 5,700 14—-11=1 
35 Luxor Perma bie. cA ea a eat 3,000 27-5-1 

‘ DE enee ect t sg, os 3,500 21-5-1 
Merkaz Breet en OP mee 2,000 20-3-1 
: ’Kom- amede sop hae RS ake ee eee 2,000 20-4-1 
“NERS | ee te ten aie (pan oer 2.00021 STKE 

CS eiyice i ee re ee 2,000 | 27-5-1 
Gtr boc: Rona» Seen 700 {* 28-12-1 
TEESE ei eer a — pairs 
New Ch iciables RO MONE coil Cochin, cate! ore sass 11,000 7-8-1 
1G EEE SIGS? SCL YS CS Se ae Bee 10,400 8-12-1 
Bhelar ait SEL VAUON Vir Gre oir west ese eine os 7,255 25-12-1 
OhibclOU SCHOOL, eee. Fiswes eeee se use. see 4,381 1 11t 


Carried forward... ... £E.| 240,506 = 


NAME. Estimate. Completed. 
£E. 
Brought forward... 15 sas on 240,506 
Native Assembl ey SEL MORE sheds Meo Ave ammte 2,000 10-11-1 
Police Station, Darb-el-Ahmar ... ...> .0. ose oe 3,000 filed. 
Maspero’s house. humvee ae 4,400 .| 15-11-1 
Office and Work of Eeyptian Musenmiaes) aces: 7,300 = 
Monument of Mariette Pasha ae ee est meee 300 — 
Native Tribunal ‘Court, Alexandria ...,  ...s5.  s _— — 
Hz bekioh Garden Cashion... oe eee 800 filed. 
Sultan Hassan MMOsWUO.s: 02) Sess) wv. weet Uta sgaen ues — 16--11-1. 
Arab Maseunr tee ae tse sek ts eet Syn ere eae — —_— 
Cairo Post Office... airs ~ — 
First floor annexe, Tobacco Stor es, “Alexandria... ... — 2-10-1 
Cages fortsmiall apimalsi.. ati cc ase! Gee one, ewe 420 14-1-2 
Tanzim Oiiices MLInia ear. 20 usa; kiss Gps 8Seh cadens 3,000 — 
Markaz building, Delingat RR ae MMI Pol a OE 990 — 
Siilcter Miho ho a., e ) e aees 680 _ 
Inspector’s house, Khartoum.) ee ee 5,000 filed. 
Magnetic Observatory * Chie eet ei aa lors — — 
Astronomical Observatory * ae ee es _ — 
Secretary’s house, Eeypitan Museum f... ee ae = — 


Pota@lies ot ct seat £E. 268,396 —— 


Copies OF DRAWINGS SUPPLIED IN 1901. 


No. No. ° No. 


DESIGNATION, : : 
of projects. | of drawings.| of copies. 


For adjudication 6,022 
Sold to Contractors ... 2,963 
Used on works ... 4,205 
Annulled owing to alterations 1,830 
Supplied to outside Services ... 5,063 


Total Copies... “... «,.] 20,388 
—S_——a—ao—— WwW 


* With Capt. Lyons for examination. 
t+ With Mr. Clifton for examination. 
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TRAMWAY, ELECTRIC LIGHT, TELEPHONES, 


I.—Carro TRAMWAYS. 


The working of this service throughout the year has been very 
satisfactory. ; 

Owing to the drains constructed this year the rain-water did not 
cause any interruptions or irregularities in the circulation of the cars, 
as used to be the case in fore years. The level-crossing of he 
Pyramid line with the Upper Egypt main line is to be suppressed, and 
a bridge is being erected to carry the tramway over the railway line. 
This work is carried out by the Railway Administration. It was 
commenced in the Autumn of 1901 and will be completed early in 
1902. The branch line leading from the Pyramid line to the entrance 
of the Zoological Garden has been suppressed. 

No new lines have been opened to traffic this year, and the generating 
plant has not altered since 1899. 

Annexed are statistics with regard to the Cairo Tramways. 


June 30th, 1900. June 30th, 1901. 
I.—GENERAL. ae epee epee sk Meg = Pk AN, 


Number of years concession ...0 .., 0 6. wee 50 


Date of expiry ... 1946 
II.—TRrarric. 

Total number of passengers . 11,245,960 14,714,667 

Mean daily number of passengers... 30,811 


~~ 40,315 
Mean in p.c. of population, Cairo... is 5 7°07 
Trains multiplied by kilometres ... ... ... 2,294,927 2,294,927 


TIT.—Line anp Cars. 


Length of single track line in metres ... ... 14,783 14,944 
Length of double track line in metres... ... 20,854 20,947 
Total length of line in metres ace ee 35,637 35,891 
Number of motor cars... eee cee wees 94 94 
Number of trailers ... 59 59 
IV.—FinancraL Data. 

Share Capital ... .. Fes. 6,000,000 
Gross revenue ... . Bes. 1,498,945" 69 1,954,304 * 24 
Total cost (indemnity for accidents not. in- 

cluded)... _... Rp ater. ECS, 804,936 °19 1,018,985 °84 
Costs in p.e. of POMOWMG: 22y Woke ebek = ase 9% fort 52 
Interest on shares... Se ad a me 7°66 7°66 
Distributed to Administrators Ct ECS, 48,101°79 48,045 °38 
Balance available for distribution to share- 

holders. ...._... ihe Cae ee 460,000 460,000 
Sum carried to Reserve .. ... Fes 26,723° 22 26,691°88 
Gross revenue per car and kilometre... Fes. 0°65 0°54 


Il.—Evecrric Ligut supply IN Carro. 


During the year the lamp connections increased by 28 per cent. 
(as against 23°8 per cent. in the previous year), showing at the end 
of 1901 an equivalent of 62,500 8 c.p. lamps connected. The number 
of subscribers has increased by 36 per cent., and 10 kilometres of high 
and low tension cables had to be laid in order to meet the demand. 
Before being connected to the mains, high tension cables are always 
tested by the Public Works Department at a testing pressure of 4,000 
volts whereas for low tension cables the maker's testing-certificates 
are considered as a sufficient guarantee. 

In some quarters (Fagalla, Abbassieh) the Company asked for and 
obtained powers from the Public Works Department to construct a 
temporary overhead distributing network, as the streets in those places 
are not in good enough condition to admit of the laying of cables. 

Although there is now a continuous day and night supply, the 
current is not much employed for driving motors (except fan motors). 
An equivalent of only 194 H.P. is connected to the Company’s mains. 
This may be explained by the fact, that the current supplied in Cairo 
is alternating and the monophase alternating-current motor is imprac- 
ticable in cases where a large starting torque is required, as for elevators, 
vehicles, etc. The actual capacity of the plant (800 kilowatts) will 
soon require extension, if the number of subscribers continues to 
increase in the same proportion. 

The year 1901 was the first one since the existence of the Company’s 
plant during which no general breakdown took place in the current 


supply. 


The Khedivial Opera House has an independent generating plant for 
feeding about 850 incandescent and 6 are lamps. The plant is worked 
on contract by a European firm and controlled by this Department as 
far as public safety is concerned. There has been no failure nor 
accident during the year. 


III].—Exectric Licut 1x Provinctat Towns. 


Concessions were granted to representatives of European firms for 
the electric lighting of streets and distribution of electricity to private 
subscribers in Tanta, Zifta and Heluan. Tanta and Zifta will be - 
provided with three-phase current from a central generating plant 
situated between these towns; and it is intended to distribute power for 
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pumping and other purposes along the line. The current will be 
transmitted at a pressure of 10,000 volts by an overhead line and 
transformed down to low tension in sub-stations. This will be the first 
long-distance power transmission in Egypt. The price of electric 
current for public lighting will be £E.3,500 per annum for 16-c.p. 
lamps, and the cost-per unit to private consumers is not to exceed 
£E.0.030 at Tanta and Zifta, whereas at Heluan the public lighting 
will cost £E.2.250 per annum for a 26-c.p. light and the private hghting 
£H.0.040 per unit. 

Schemes for the electric lighting of Fayum, Suez and Damanhur 
are under consideration. 


IV .—Tue Cairo TELEPHONE System. 


Up to the present time the telephone service of Cairo was conducted 
through overhead wires and on the earth-return system, but when a 
through-communication with Alexandria was established, the existing 
system proved unsatisfactory and metallic circuits with underground 
cables became a necessity. The original concession not having foreseen 
this eventuality, the Telephone Company applied to the Government 
for an additional licence for the transformation of their system. The 
requisite regulations were drawn up by the Public Works Department 
at the beginning of the year, sanctioned by the Council of Ministers 
on February 7th, and signed by the parties on March 13th. The 
agreement provides that the Government shall be at liberty at any 
moment to withdraw the licence for underground cables. Single 
cables may be laid without protecting pipes if they are steel-armoured, 
but in streets containing more than one cable, they must be laid in 
solid cement conduits. 

In addition to other technical paragraphs, the agreement contains the 
clauses usually embodied in acts allowing trenching work or pipe laying 
in public streets, and a new clause stipulating that night service must 
be introduced at the Company’s exchange as soon as 10% of the 
subscribers apply for it. 

In August, the Company laid before the Public Works Department 
a detailed plan of the proposed underground lines, and after its approval 
no time was lost in carrying the scheme into effect. The works are 
being executed by a German firm under the control of the Public Works 
Department ; they will be completed in February, 1902, 
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HELOUAN WATER SERVICE. 


The working of this service for 1901 has been very satisfactory. 
No complaints have been received either as to insufficient water supply 
or on account of other causes. 

New mains have been laid to supply houses recently built, and at 
present the whole of the town is supplied direct from the mains. The 
main delivery pipe has been taken up and cleaned from end to end. 
In places the pipes were half full of hard sediment. 

A large tank has been erected at the pumps for settling the water 
used for the boilers. 

A statement of receipts and expenditure is annexed. 


STATEMENT OF RECEIPTS AND EXPENDITURE FOR THE HELOUAN 
WATER SERVICE FoR 1901. 


I.— WATER SUPPLIED. 
Cubic metres. 


Private persons” ca sn ee Se eee ae I 
Goverment fF gird ioresa nhs i da ek hoe Se ee 
253,883 
IJ.—Rsc#Ipts. 
£E. Mill 
ETiV ates POUSONS 55. o sss 7 bei siuyds ok Dinset feeceiem Voey gine. Renee MA ee 
Governients.: "24. ie dae ee es se ee ee eee 
——— _ 3,486 260 
IT1L.— Expenszs. 
Ordinary “WOrkING vss, icy. Sect oes oe ee ee 
Purchase: ofnew pipes*! 3 en ee 
Nowe Water -meters ic. 50, heey ooh atin meee 70 224 
2,130 000 
Gross \Profit.:. cia. Gite 


GHIZEH AND GHEZIREH. 


These services have been working efficiently throughout the year. 
All the buildings have been repaired and woodwork painted. 

1,600 lin. met. of cast-iron pipe has been laid down on the Pyramid 
road for the use of the Scavenging and Watering Service. This has 
enabled us to suppress Sakieh No. 2. 


A 63 H.P. oil engine has been purchased and erected to drive the 
machinery in the workshops. 
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In addition to repairs to machinery and pumps for Ghizeh, Ghezireh 
and Helouan, the Cairo steam rollers and all water-meters, taps and 
pipes used by the P.W.D. in Cairo, orders to the amount of £E.3,028 
have been executed. This sum includes making iron principals for the 
roof of new Boulac stables; changing columns in Mansour Pasha Prison; 
ornamental railings, Ezbekieh Garden; repairing tools, etc., for the Cairo 
City Service; work for Survey Department, ete. 

From the Ist January, 1901, the work of collecting the water rates 
was transferred from the Ministry of Finance to this service, and is car- 
ried out on the same lines as the Helouan Water Service. Iam able to 
report that there are no arrears. 

£E.500 was placed at the disposal of this service (as a trial) for a 
partial water supply to the town of Ghizeh. Of this sum £E.410 only 
was expended; 1,418 lin. met. of pipes were laid and a borne-fontaine 
erected in a central position for the sale of water. The prices are low, 
viz., 5 mill. per cubic metre at the borne-fontaine, 4 mill. per skin, and 
+ mill. for gaz-tin of water. 

The water service was opened at the end of June. The receipts for 
July were only £E.4.360 mill., for December the receipts were £E.10; 
the present pipe system traverses only a small portion of the town. ° 
The actual cost price of water is about 14 mill. per cubic metre. 


GHIZEH AND GHEZIREH WATER SERVICE. 


STATEMENT OF EXPENDITURE AND RECEIPTS FOR THE YEAR 1901. 


EXPENDITURE. 

£E. Mills. 

Ordinary working expenses. ... 0 oc. 2.5 200 ves vee one 4,000 460 
EXTRAORDINARY EXPENSES. 

(1) 1,600 lin. met. cast-iron main on Pyramid road ... ... 650 064 
(2) New 64 H.P. oil engine for workshops... ... ... ... 150 211 
(3) New pipes, valvesj-ete:,amstores 66.0 kk ee tee tee 283 863 
(A Newa watottelres | ace es coe Sse tes asa Cece ee 120 000 
ele Mie COAG cree se. see tao) Seca see ane. 210.- BOD 

1,420 520 
Wotaleerpendivare sh... 2.00.68 nck Pees ike se * 6,010) 980 
Me eet eet ec uae ieee cakes Gane fers.) ase 0000. S48 


Gross profit ... ... £H.1,087 363 
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RECEIPTS. 
£E. Mills 
' Government Gardens (Finance) ... ... «6 ee we es. 3,667 - 417 
Ps BA Bey WD) eats PME PAY i ean ae cel) Skee 
Watering streets and tree@y wiv - vac wr o5e otek ee een) ae 
Miusoamurtys. 1225: ts VE ae See eae eee 90 000 
War Ottis (Za Mmalon.)s sv as <a sania ceon dienes ohce sel eh pse ee getctenee aie 18 000 
Caracowepewley Dey) \ eye is.2 os0) | optpents een ieeeeime res 20 000 
DlEvey: Leparkm cnt ive: ven! Meee | eset UpeeN aaa tera = oeeeerare 50 000 
Agricultural Colleges sss! (wis. ‘iva ante west shear Geeenty eee eaetcen 
Pure Club, Ghegirelsty ~ 3" ccs, tates ea oer gas eee! pe A Cee 
Khedivial Agricultural Society ... 0... ... «ss we « 441 423 
Daira Prince Husseiit, “ee 6. ergo ene, Sa BO 
Dara: Princess. WstmaHanem>- “ser ss gap. cep. ohn ee 234 940 
Private persons; bymetre:” te tah cee [are ae ote Uaea) Ee OLO. eee 


Total nis insigian ode d Ones eso 


Price of pressure water: for gardens, 14 mill. per cubic metre; irrigation 
4,1; mill. per cubic metre; house supply, 5 mill. per cubic metre. 

£E.650 was expended last year for new main, Pyramid road; this 
waters 20,000.09 metres road. No arrangement has yet been made 
with the Scavenging and Watering Service as to payment. 


KASR-EL-NIL, ENGLISH AND BENHA BRIDGES. 


The opening and closing for river traffic has led to no accidents and 
calls for no special remarks. 
The replating of the English bridge is finished. 


EZBEKIEH GARDENS. 


The gate receipts for the year were £E.1,135; this is £E.187 less 
than in 1900. There are two probable reasons for this falling off in 
receipts. 

I.—Reconstruction of the garden theatre; this work was in hand 
the whole of the summer. 

I].—The very irregular attendance of the Egyptian military band. 
The sum paid for this band in 1900 was £E.442 whereas in 1901 the 
amount was £H.212 only. 
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The yearly expenditure for collecting gate money including Garden 
Ranger and Cloak-room attendants, is £E.312. 

The Garden itself is kept in as good order as is possible, taking into 
consideration the number of fétes held every year. 

To protect the smaller grass plots from the constant damage, 
_Mr. Curtis as a trial railed some of them round with a small orna- 
mental iron fence. The plot in front of the Boulac gate has been 
finished at a cost of nearly £E.100. Two large fétes have since been 
held without damage to the plants, flowers or grass. 

The total expenditure on the Garden for the year was £E.2,244; this 
includes water and gas lighting. 


CoMPARISON oF GATE-Monry Receipts oF THE EspeKIEH GARDEN 
FROM 1897 To 1901. 


MONTHS. 1897 1898 1899 1900 1901 
£E. |Mill.| £E. |Mill.| ge. |Mil.| gE. [Mill] £5. | Mill. 
January =... 3. Te sO90) > 270 *|).626 56| 698 67| 394 61} 401 
February~.. ... 21{ 610) 129 | 308) 116] 989 88} 736} 1381] 716 
March Seed eee 26} 440 95 | 486 77| 876 IEG Pay 91) 968 
SASVEU ES: la kc salt Ca 28] 970 98 | 839 102} 184 137} 449 121) 699 
ik) Ey Sine mean ea 31} 290} 137 | 800 176| 018 167} 219 1531201 
UIT Ma os er: 42), 190). 152) ) 171 153] 638 170} 465 152] 943 
1st Half-year ... 168} 090} 684 | 230 683} 403 748] 475 712] 978 
BI 5 ean ae ee 34] 635 142} 391 131] 260 124| 427 132} 391 
DU SMSE sess ves Pi leot 10>) O86) 1280 1341 101221 74| 501 
September... ... 18} 755 472) 999 123] 328 119} 057 67| 200 
October s/s, . 18} 305 TO 5ot 97} 381 81] 666 51| 991 
November... ... 16] 705 70! 105 68} 893 76| 298 56| 250 
December... ... 24) 200 60} 172 61} 488 61} 936 58) 292 
2nd Half-year ... 139] 785 a0] 720 610} 484 973} 605 440} 625 
NOt. Loss 307) 875} 1255) 050} 1293] 887] 1322] 080} 1153}-603 


SCAVENING AND WATERING SERVICE. 


' There has been no increase in the area: as in 1900, 61% of the total 
area of the City is cleaned and watered regularly. The remaining 
39 %, ‘ Native Quarters,” receives a cleaning once in four days. 

No changes have been made in the working establishment during 
the year, 
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The total number of animals in the Service is 421. 

The price of forage is still abnormally high and to meet the increased 
expense for this item a reduction has had to be made in the sweepers, 
etc., employed. 

The rolling-stock continues to be made and repaired at the Govern- 
ment Arsenal. 

At my request you consented to transfer this Service to the Sanitary 
Department in 1902. 

One of my reasons for suggesting this transfer is the belief that the 
present Cairo Sanitary Inspectors can in certain cases do the work of 
our supervising staff. An economy can thus be effected. 

The Service will be handed over witha credit balance of approximately 
£E.1,500 in the shape of stores. 

The construction of the rain-water drains should result in very 
considerable economy in 1902. 


LOCAL COMMISSIONS, WATER-WORKS. 


The following works of local importance have been executed or pro- 
jected :— 


Aswan WATER-wWoRKS (COMPLETED. ) 


eri 


A 10 H.P. petroleum engine (Tangye) works a 7” belt-driven 
geared pump and throws for the present 325 cubic metres per day. 
About 30 cubic metres per hour can be delivered. The R.L. of low 
Nile being 84, and that of the top of reservoir R.L. 122°5, the lift, 
excluding friction, is 37°5 metres. The suction pipe and delivery main 
are 6” in diameter and measure 340 metres to the reservoir. From 
this point a main 2,020 metres in length runs into the town (vide 
plan). On this length three public taps and five hydrants are placed. 
Assuming a velocity of only 0°75, the main is large enough to pass 
double the actual discharge. 

The cost of the installation will be about £E. 4,110. Accounts not 
yet completed. 


Kena Water-works (CoMPLETED). 


2-10 H.P. petroleum engines (one spare engine) —Tangye— 
works an 8” belt-driven geared pump and is calculated to throw 


501 — 


72 cubic metres per hour. The R.L. at low Nile is 65:20 and that of 
the reservoir in town is 80°80 (top water level when full) and the 
bottom of the reservoir is at R.L. 78°80. The lift (from the centre 
line of pump to foot valve) is at lowest river level, 6 metres, and the 
height from centre line of pump to reservoir level is 8°75. The suction 
and delivery pipes are 8” diameter, and measure from Nile to pump 
180 metres and from pump to reservoir in town 1,500 metres. On 
this length there are five hydrants for street watering. In the house 
in town there are twenty 1” taps for filling girbahs and balasses. The 
reservoir has a capacity 960 cubic metres. 

Owing to running sand the main suction pipes could not be placed 
lower than R.L. 64°60. The lowest Nile level being 65°20. This 
necessitated the purchase of a 7 H.P. petroleum engine and a 5" centri- 
fugal pump. This pump throws from the river into the well, and the 
main pump works while the auxiliary pump is also at work. The 
main suction pipe was 10 centimetres above river level on 12th March, 
so that pumping would have ceased about the beginning of March, had 
not the auxiliary pump been put in position in time. This auxiliary 
pump and engine was ordered on the 19th January and was working 


on the 5th March. 


Kaarr ZaAyat WATER-WORKS. 


A small installation already exists here, but is of insufficient power. 

It was proposed to instal on the Gafariyeh Canal a 4 H.P. petroleum 
engine and a 4” force pump to supply 100 cubic metres per day for 
road watering. 

An extension of main 500 metres in length was suggested. 

At the request of the Local Commission another project was submitted, 
comprising the sinking of a well in the dry bed of the old Melawany 
Canal. This installation was to consist of a 5 H.P. petroleum motor 
working a Tangye’s treble ram pump and lifting to 25 metres. The 
discharge is calculated at 250 cubic metres per day. The main was 
to be lengthened by 500 metres. 

Up to the present neither of these projects has ee accepted. 


Bent Surer WATER-WORKS. 


A project for the construction of Water-works was submitted by the 
Firm of Confalonieri & Co., but was adversely criticised by the Public 
Works Department and ie Sanitary Department. 
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The Director General of the latter Department states in his letter 
“that it is his intention to instal an engine and pump to supply water 
from a well which they have sunk near the town.” 


CAIRO ROADS, TANZIM AND GAS SERVICE. 


The details of the operations of this Service are shown on the atta- 
ched statements. . 


DEMOLITION OF DANGEROUS STRUCTURES. 


In 1901, 286 demolition orders were sent into the Gouvernorat. Of 
these only eighty-four have been executed. 


Roads.—D. 


55,619 square metres of old limestone road were broken up and 
repaired with basalt. The total area of basalt roads at the end of 1901 
was 315,938. 21,740 square metres of earth roads were macadamized 
with limestone. 

The total road area of Cairo is now 2,803,482, of which 1,378,610 is 
paved and 1,424,871 is unpaved. Our budget enables us to maintain 
385,000 square metres or 13°7% of the total area. 


Mending roads by hand.—k. 


The rate per square metre works out to 0°0112 as against 0°0106 
in 1900. 219,504 square metres were repaired at a cost of £E.2,472. 


Steam roller repairs.—H. I. 


8,669 square metres of road were picked up and relaid with new 
material at a cost or £H.341 or 0.039 mill. per square metre. This rate 
is higher by 0°006 than 1900. The difference is attributable to higher 
rates for transport. 


Basalt road repairs.—J. K. 


78,827 square metres were repaired to a depth of metres 0:130 at 
£E.0.433 mill. per square metre. 
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In 1900, the repairs layer was only 0:086 metres deep and cost 
£E.0.024. 

Reducing to similar terms we have an excess per unit of £E.0.064 
in 1901 which is accounted for by the fact that 53% of the old basalt 
material had to be replaced as against 37 Y in 1900. 


Limestone roads reconstructed in basalt 0:144 metres deep.—L. M. 


55,619 square metres were repaired in this manner at a cost of 
£E.3,949 ora unit rate of £E.0.071. This rate shows a slight economy 
on 1900. 


New roads.—N. O. 


24,570 square metres of new road were macadamized at a cost of 
£E.1,778 or a unit rate of £E.0.072 mill. 


Asphalt brick roads. 


Repairs as the rate of £E.0.050 per square metre were executed to 
a surface which had been laid down for ten years. 


Earth roads.—P. 


404,373 square metres of earth roads and footpaths were dressed 
and levelled in 1901 at a unit rate of +4th millieme. 


Kerbs. 


174 kilometres of kerb were repaired and dressed at a cost of £E.321 
which equals a unit rate of £E.0.0183 per lineal metre. 


Gardens and Nurseries.—R. 


Watering trees. 


1900. 1901. 
INGER COS VALE ECE ce re ss sie Sale cose | see cA! ons 95,556 106,329 
Volume of water per tree per watering .... ... Sq.Met.} 0544 | — 0°462 
Cost per tree and watering... 6. 6. we oe £E.| 0.0085 0.0084 


a 
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Trimming, Planting and Transplanting. 


ee ————————— ——— —————EE 


1900. 1901. 
No sot trees treated: "4.5 * J Ga aa? ne pee eee 6,398 9,771 
SSG DOK GEOS PAs s.ti- ed) Risa noe aoeeemrene year £E.| 0.1149 0.0782 


The cost of pruning necessarily fluctuates in proportion to the size 
of the tree treated. 

The total area of gardens and squares (ex-Ghizeh) is 99,178 square 
metres, of which 53,000 square metres are watered with the Company’s 
water and 46,178 by sakiehs and overflow of fountains. 


For water (1°7 cubic metre per metre). 13°6 mill. per square metre. 
AMV OUNCrXPenses S66 aco ste Wek ee Ee ms a 


Total... ... ... 26°5 mill. per square metre of water 
taken from Water Co. 
The total amount spent was £E.1,996. 


Ghezireh Grotto. 


£E.2,398 were spent in 1901, of which £E.530 represent up-keep. 
The balance of 4E.1,868 was devoted to earthwork and consolidation of 
the foundations, cement-rendering, building fish tanks and laying out 
the garden. 


Quarries.—S. 


On statement S are given the names of the quarries from which we 
have drawn our supplies of road metal and sand. 


Special Works.—U. 


Of special works the most important was the construction of the 
Rod-el-Farag Sahel road. A credit of £E.5,390 was opened by the 
Caisse for this purpose. 

The work done in 1901 is indicated in Statement U. 


i 
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Abou Sand, 


MATERIAL. Tourah. | Abbassieh-| 7a aha]. Abbacsiel: 
1901. Road metal and sand 1,543 9,464 | 18,138 6,574 
1900. a . 2,298 3,349 | 10,488 7,926 


U.—Consrrucrion oF A RoAD LEADING TO THE SAHEL OF Rop EL FaracG 
on A SprotaL Orepit or £9.5,390 GIVEN BY THE CAISSE DE LA DETTE 
PUBLIQUE. 


The work done in 1901 is as follows :— 


£E. Mill. 
1. -Harthwork, 25,626 cubic metres .:; 32." 22>ee = 745 «164 
DO eoement Cul¥orta © -o-et.. Secs. oe Ree pe eee 728 
3. Macadam, length 1,826°80 lineal metres, area 14,309°45 
square metres ee ere iG ce. Cee 1,929 078 
4. Construction of six pits for water meter £E. ee 153 472 
Cost of metres Soe sesame »» 134.222 | 
Total... na. > ascents eee 
spent to end 1901. The balance available in 1902, is 
DOO —2.SGh nde ace 2 aoe coe qe end aoe ae Poe eee 


REPORT ON THE GAS SERVICE FOR THE YEAR 1901. 


There are now 3,233 gas lamps in Cairo or an increase of 62 com- 
pared with last year. The installation of forty-eight of these new lamps 
was made possible by the economies effected in the Service. A special 
grant was received for the installation of the other fourteen lamps. 

Arrangements are being made for the installation of 295 new lamps 
in various parts of the City where lighting is most urgently required. 
A special grant of £E.2,000 p.a. has been given for this purpose, with 
effect from Ist January, 1902. 

No change has been made in the working establishment. 

The lighting of the City during the year has been satisfactory. 


The fines inflicted on the Gas Company amounted to £E.173 or 
£E.90 less than last year. 
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CAIRO RAIN DRAINAGE. 


The execution of this project was begun on the 7th May, 1901, it 
being then our intention to allow the water to percolate through the 
bottom of long culverts constructed on the side-walks. Owing to the 
danger of possible infiltration into the foundations of the adjoining 
houses the project was, on the advice of the Director General, Sanitary 
Department, remodelled and converted to the stanch sewer system. 
The work was restarted on the 8th June and completed on the 
29th November. The total length of the network is 8,055 metres, 
consisting of— 

2,837 metres masonry sewer, 
880 


ms concrete pipes, 

1.8025 ~ 5: stoneware pipes, 
1,808 3” = bh) - ” “ bb) 
728 ~=,,. ~~ junction pipes. 


8,055 metres. 


There are 135 gullies, 187 manholes, three syphons and a masonry 
outfall sluice. 

The stoneware pipes were ordered by telegraph from Mr. Doulton, 
Engljand, and the cement pipes were made in Cairo by Messrs. Guétin 
& Charvaut.~ To allow of the completion of this work in five months 
and a half in face of very considerable engineering difficulties, a great 
deal of work had to be done at night. Most of the arch centering, the 
timbering of trenches, and the placing of junctions across heavy. traffic 
streets was executed by lamplight. On no occasion was the running 
of the tramways arrested. Owing to the change of system having been 
introduced during construction, the invert on a length of 839 metres 
had to be constructed by lamplight in a sewer of 1:20 high and 1:00 
broad. 

The trenching in the native quarters, which in places reached a depth 
of 5°50 in streets only from 4 to 6 metres wide was especially difficult 
and dangerous. Heavy timbering was here used, the struts being so 
close together that the pipes had literally to be threaded into position. 
Most of the houses having very shallow foundations had to be shored 
up, an unforeseen and heavy expense and one which will play an 
important part in any complete Cairo sewage scheme. The cubic 
metre of excavation here cost 0.258 mill., owing to the difficulty of 
carrying the earth, basket by basket, along a track sometimes only 
1:00 wide and serving for the entire traffic of the street, 
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Great difficulties were caused by the high level of the infiltration 
water. Trenching was commenced at the main sewer end, and the 
latter then served to drain off a portion of the water towards the outfall, 
where a pump lifted it into the Ismailiyah Canal. Three workmen 
were unfortunately killed during the progress of the work, one by an 
earth slip and two by the bursting of a mosque cesspool into an old 
empty sewer which was being explored. The stench arising from the 
infiltration water in the native quarter trenches added greatly to the 
discomfort of the supervising engineers. 

All pipes except those constructed on the Monier system are laid on 
a concrete bed. This is composed of cement when much below infiltra- 
tion level and of homra when at higher levels. All gulley and manhole 
pits on the pipe line are made of basalt and cement concrete 0°20 
metres thick. The masonry manhole pits are constructed of brick in 
cement. 

The grading of this drainage system necessitated considerable changes 
in the level of several streets. The Fagallah road was thus raised 
0°58 metres on a length of 372 metres. 

Owing to the existence of two large water mains in this street our 
drain had to be placed between the double line of tramway. Traffic 
was carried on one line but was never suspended. 

In spite of all unforeseen expenditure the total cost of this work was 
only £E.21,174 (ex customs) or £E.3,445 less than my estimate of the 
18th June, 1901 (£E.24,619). The rates per linear metre work out-as 
follows:— 


£E. 

Remodelling of existing old sewer...) ... ..: ass mete gears eens) AGOOe 
New ego-shapéd sewer. 70! Ns. co) ee hac ect ne ee 
Monier cement pipes Ot Qk Lie cc, CS nee 5,610 
Enamelled stoneware pipes 0°45 ...0 00.0 4.0 cee ae vee ee =~, 090 
Hs - ae QO. cage eset eae eg ERR on ee 

eu) ly Ahk BS QLD. Ue Se eee 
Gully pits including cast-iron cover (each)... ... ... ... ... 6,620 


__. It is entirely due to the energy and resource of Mr. Reboul and his 
able assistants, Messrs. Kolheb and Schoechlin, that this difficult piece 
of work could be completed in the very short period of 206 days. We 
are further much indebted to the Director General, Sanitary Service, and 
Price Bey for assistance and advice in the preparation of the project. 
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SumMMARY OF BUILDINGS CONSTRUCTED SINCE 1895. — 


Lower Egypt. | Upper Egypt. Total. 
£E, £E. ee, 
New Buildings constructed since 1895 470,654 81,224 | 551,878 
New Buildings being constructed... 189,391 37,291 226,682 
660,045 118,515 778,560 


£B.778,560 @ 4% 


Additional credit for repairs required... ... ... £E.3,892 


REPORT ON THE SURVEY DEPARTMENT 


2S 1@ yal 


BY 


Creel. GY ONS. 8.8, 


DIRECTOR-GENERAL, SURVEY DEPARTMENT. 
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SURVEY DEPARTMENT REPORT, 1901. 


The report on the Survey Department in previous years has recorded Introduction, 
only the amount of work done, and no description of the methods 
employed was given, since they were being modified as rapidly as was 
possible without delaying the work. 

During the year 1901 the work has been carried out more systema- 
tically than in previous years, since the reorganization effected in 1898 
and 1899 has had time to develope and since the revision of the portion 
of the Revenue Survey which the Government Lands Department had 
handed over for correction, has been completed. 

Hitherto, owing to the intermixture of work of different classes, it 
has not been possible to form an accurate estimate of the actual cost 
of survey work. For 1901 this can be done to some extent, but it 
will not be until 1902 that a really satisfactory discussion of the cost 
can be undertaken, since the whole of the survey work will then be 
based on triangulation and carried out on a single definite plan. 

The Ministry of Finance, in accordance with the Khedivial Decree 
of 10th May, 1899, requires that two Mudirias should be ready for the 
Reassessment of their Land Tax by midsummer at the latest, each 
year, with the land registers compiled and the maps printed. 

This necessitates an outturn from 600,000 to 700,000 feddans* 
annually, and if every village cannot be reassessed before the end of 
the year allotted, the imposition of the new tax rates on the whole 
province is postponed for a year. Thus it is of primary importance 
that each Mudiria should be completed within the allotted term, so that 
many expedients have to be adopted to improve the quality of the 
work without, even temporarily, reducing the outturn. 

For instance, Menufia province has been surveyed without triangu- 
lation by means of a series of closed polygons traversed with theodolites 
(the old method) because the reassessment of that Mudiria had to take 
place in 1902 as well as that of the Fayum, so that the survey could 


*1 feddan = 1-038 acres= 074201 hectare. 1 square kilometre = 238-05 feddans. 
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not be delayed till a triangulation was prepared. This is the last 
province which will be so surveyed, and all others will be properly 
triangulated. The greatest trouble and delay has been experienced in 
the traversing, the stage of the work which follows the triangulation 
and provides fixed points at the rate of about sixteen per square kilometre 
for the control of the chain survey. These points have been marked 
hitherto by roughly dressed stones sunk 30-40 centimetres in the 
ground. There has always been a certain number of them lost by 
accident or theft and the lines determined by them have to be 
retraversed, which entails additional expense and a delay to the detail 
work. Never, however, has this reached such proportions as it has done 
in the Fayum, where sometimes as many as fifteen and twenty stones 
were missing from a single village. The village sheikhs are shown 
the position of the stones when first fixed, and were usually (now 
invariably ) given a descriptive list of them besides, they also signed a 
receipt for them. The Mudiria took written undertakings from the 
Omdas that the marks should be respected but these proved worthless; 
the same removal of marks went on undiminished till the end of the 
survey, and enough work has been done in the Fayum to survey a 
province half as large again. In consequence, the preliminary work 
(Traversing) in Qaliubia and Daqahlia is seven months behindhand 
owing to the constant re-traversing required in the Fayum, and the 
staff will have to be doubled at least in order to be ready for the detail 
survey in time next year. 

It appears that local authorities are unable to ensure that the marks 
should be respected, and therefore the only means of keeping up to 
the scale of work required by the Finance Ministry is to have a staff 
employed capable of turning out at least 800,000 feddans annually 
under favourable conditions, by which means delays such as those 
mentioned will not endanger the reassessment work. 

Another point to which I would specially draw attention is the 
system still in use in the Mudirias for calculating areas. In many, if 
not in most, Mudirias the employés who enquire into complaints against 
purtey work can only compute the areas of plots according to the 
Coptic rules, which date from ancient Egyptian times, According to 
these, the area of a triangle is equal to the mean of two sides multiplied 
by half the base, and that of any four-sided figure is the product. of 
the means of the opposite sides. 

These rules are inaccurate and give results almost always in excess 
of the true values. In the case of an equilateral triangle the error is 4 


of the whole or 12°5% in ex : 
% im excess, while for a parallelogram with an 
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angle of 45° the area they obtain is to the correct area as 141 is to 
100 or 41% in excess. All old measurements of land were worked 
out by these rules, and this is an explanation of the large area which 
has had to be relieved of tax as stated by the Financial Adviser in his 
note recently published. ; 

The present action of the Mudiria surveyors in reporting the survey 
results as wrong when compared with those they obtain by the above 
rules is calculated to discredit the work of the Survey in the country. 
Great care is taken in calculating the areas of plots, three independent 
checks being applied. 

Any areas corrected by these old methods in the land registers will 
introduce errors except in the case of rectangular plots ; these indeed 
are largely in the majority, but there are also many irregular, or 
triangular plots. 

The instruction class turned out ninety-two young surveyors during 
the year, of which ten were messahin from Taftishes who were trained 
for employment as junior engineers, eight trained in plane-table work 
to be employed on the revision of topographical maps, while the 
remaining seventy-three were trained for the chain survey of the 
Revenue Survey, and one for theodolite traverse work. Of youths so 
trained about 4 to 5% are subsequently dismissed as not continuing to 
improve sufficiently, while others resign, not liking field work, and 
some are promoted to Engineers. 

The wastage from all these causes amounts to about forty a year. 

The Library of the Department has been increased by a large 
number of books and maps, mostly presented by the Observatories and 
Surveys of other countries with whom publications are exchanged. 

The total number of books, pamphlets and maps in the Library up 
to the 31st December, 1901, was 2,788. 

During the year there were added :— 


Books 


and Maps. 
pamphlets. 


uinchascdeeee sate dksc cen 1h 4 
IpTeSGMcecluemrcs net eek osgatc se vcs 523 478 
WMotale ues 674 482 


‘The improvement reported last year in the sale of maps and tracings 
has been fully maintained, though many more could be sold if it could 


— 326 — 


be brought to the knowledge of the small landowners that they were 
readily obtainable. One bar to their ready sale is that the charge at 
the Mudirias for an extract from the registers is 430 millemes, and 
without such an extract giving the numbers of their plots, few under- 
stand a map sufficiently to locate their own land, so that a proprietor 
has first to pay the above charge at the Mudiria before he knows 
which map-sheet (price 50 milliemes) to buy ; this charge of 430 mil- 
liemes is the same for all, there not being a sliding scale of fees. 


Leone eee ee eee 


YEAR. Printed maps. Publications. Tracings. Total. 
£H, £E. £E. £E. 
1898 — = — 141.5 
1899 145°8 25 * 139.5 285.3 
1900 125°8 15.7 426.9 568.4 
1901 214°9 48.8 537.6 801.3 


Recently a notice has been printed on the back of the Survey 
statement, given to each landowner, that maps are procurable at 50 
milliemes per sheet. 

The numbers of maps and publications issued from the map store 
were :— 


Maps Publications 
YEAR 
Free. On repayment. Free. On repayment. 
1900 20,453 906 1,738 103 
1901 24,550 2,847 9,009 235 


The free issue of maps is mainly accounted for by the following 
issues of the village maps of the Revenue Survey :— 

Sixteen copies of each map to Finance Ministry. 

Three copies of each map to Irrigation Circle concerned. 

Two copies of each map to Khedivial Library. 

The large number of publications issued free is due to the monthly 
statements of the meteorological observations which are taken at the 
different stations and which are supplied to Government Departments, 
and sent to other observatories and weather services in exchange. 

On the 31st December, 1901, there were in the map store 98,000 


printed map-sheets and 21,474 books and pamphlets, besides all original 
maps. etc, 
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The approximate average cost of the survey of a square kilometre 
from the data given below j in this report would be :— 


£E. Mill. 

Major triangulation 0 039 

Minor triang ulation QO 579 

Theodolite traverse 2 200 

Detail survey... Dood 
Total* 6 217 per square kilometre, or 


26°1 mills per feddan. 
Besides, the cost of compiling the registers = 2 747 


This may be capable of reduction, but the rate at which work has to 
be turned out (3, 000 square as: per annum surveyed on a 


Arabic ok often necessitates the Blo nent of surveyors who 
should have longer training. This leads to errors which have to be 
corrected, and so the expenses are increased. 


The department at present is divided as follows :— 
I.—Surveying. 
I1.—Preparation and Reproduction of Maps and Plans. 
IfI.—The Observatory. 
IV.—Meteorology and Weather Service. 
V.—Geological Survey. 
VI.—Analyses, and Testing of Materials, etc. 


I.—Surveying comprises :— 

(a) The parties engaged on the major and minor triangulation. 

(6) The computing office, where the observations are reduced and 
checked, and where the field-sheets for the Revenue Survey 
etc., are projected. 

(c) The theodolite traverse parties, who do the fixing of points 
at short intervals after the Minor triangulation. 

(d) The detail chain survey which is executed on a scale of 33155. 

(e) Revision of incorrect work, and the bringing up to date of the 
Revenue maps and preparing them for reproduction on 
smaller scales as topographical maps. 

IJ.—The Drawing Office receives the field-maps, prepares fair 
drawings of them when necessary, and reproduces them by lithography 
or zincography. A considerable number of plans, etc., are reproduced 
for other Government Departments. 


* This is the actual cost of Survey only, and does not include Inspectors’ pay, nor the cost of 
instruments, materials, or house reut. The cost of computation is likewise omitted, since it could 
not be separated from much other computing done during the year 1901. 


Triangulation. 


Computing 
Office. 


TII.—The Observatory—now at Abbassia, but which is shortly to be 
transferred to Helwan—is at present occupied with the routine work 
incidental to being the first Order Station of the newly organized weather 
service, which embraces Egypt and a considerable part of the Sudan. 
Other astronomical and physical work is also done, but mainly of an 
experimental nature seeing that new buildings are to be constructed. 

IV.—The Meteorological and weather service is directed by 
Mr. J. I. Craig, who is in charge of the Computing Office, where the 
Meteorological results are reduced and prepared for publication. 

V.—The work of the Geological Survey has been carried out during 
the year by three geologists, who are engaged in field work during the 
cooler six months, while the remainder of the year is occupied in the 
preparation of reports, and the arrangement of the collection in the New 
Museum. 

VI.—The Chemical Laboratory, at first formed for the analysis of 
rocks and stones collected by the Geological Survey, has recently greatly 
extended its scope of work by including building materials, soil and 
water from lands where new irrigation works are in progress, and 
recently, the testing of cement, together with crushing tests for bricks 
and building stones. 

VII.—The Map Store is occupied with the storage of maps, both 
originals and the printed editions, as well as the sale of these and other 
publications to Government Departments and to the public. 

: 

During the year the major triangulation of Dakahlia and Kaliubia 
was completed, while the minor triangulation was finished early in 1902. 

The Briinner standard base bar being still at the Bureau des Poids 
et Mesures at Paris, Jaderin’s wire apparatus was used for measuring a 
base near Cairo, and a base of verification was measured near Sherbin in 
the North. 

In the autumn Mr. Villiers Stuart commenced the major triangu- 
lation in Qena and Girga, which are the next provinces to be surveyed. 


During the year 1901 the Computing Office, under Mr. J. I. Craig, 
has been employed in the reduction of the minor triangulation of the 
Fayum, the major triangulation and the bulk of the minor triangula- 
tion of Daqahlia and Qaliubia, also the computation of the traverses 
and preparation of the field traverse maps for the use of the six 
Taftishes of the Revenue Survey in the markazes of Etsa, Fayum, 
Quesna, Menufia, Shibin el Kom and Sennures. For the purpose of 


comparison, however, some details of the major triangulation of the 
Fayum have been added, 


— 
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Favum Masor TriANGuLATION. 


The general form of the major triangulation of the Fayum is that 
of an elliptical ring of central polygons with sides of a mean length of 
8,700 metres, the greatest being 16,658 metres and the least 4,004 metres. 

The observations were made by Mr. P. Stadler who began work 
there in November, 1898, and finished in October, 1899. No record 
was kept of the actual time employed in reconnaissance, but it did not 
differ much from the half the period, and may accordingly be estimated 
at about 180 days, the remainder being taken up in observations. The 
total number of stations was fifty-three and the total area triangulated 
2,077 square kilometres. The cost of the whole was £E.678°410 mil- 
liemes, made up as follows :— 


£E. Mill. 
Salaries of personnel ... wes, ever 463° 000 
Cost of transport of staff, instr uments, mater iels, Se eon 


Rector iO Mar kere see ean Gas feet. wate” ae at OB AO 


To this, however, must be added the cost of the measurement of the 
base-line, which amounted to about £1.25, making the gross total for 
the major triangulation £1.703, or £H.0°339 per square kilometre. 

The angles were observed with 26-centimetre theodolite by Stiirke 
and Kammerer, provided with micrometers reading to two seconds. 
The average error of closure of the triangles is 3” 

The base-line was measured on the desert south-east of Siala station, 
where an almost ideal site was obtained. After a reconnaissance the 
line was staked out, levelled, and the end mark laid down by an 
advance party in preparation for the actual measurement which was 
made in August, 1900. A steel tape, which had been carefully verified 
against a siatdaed metre bar in the Central Office at Giza, was used, 
a after correction for temperature, tension and sag the following 
four measures of the base were obtained:— 


Metres. 
ee ene re iinet 44 os eos aac cre 44d 
NP Ie oo ah a ook ees ee OE OUS 

iia anes nL tee er ete OO AIG 
NG. acy echoes his Gites cass Se a foto acts 2002, 43a) 
Mean... ... 2,902'4365 


The probable error, however, is only relative to the constants assumed 
for the tape. After the lmear measurements, the azimuth was deter- 
mined from observations on Polaris, near elongation, and the latitude 
from the same star near culmination. The longitude was not determined 
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directly, but a provisional value near enough for the computation of 
the survey was adopted from the go'9 map of the Public Works 
Ministry by measuring from two known points in the Nile Valley. 

The polygons of the triangulation had previously been reduced by 
the method of least squares, and the whole was made consistent the 
manner indicated in Vol. II, p. 159 of the “Account of the Great 
Trigonometrical Survey of India.” 

In no case did the additional correction thus necessitated exceed 0°16 
and the method, though avowedly rough and ready, was probably 
accurate enough for the circumstances of the case. The lengths of the 
sides were then calculated, and the back and forward azimuths of a 
chain of sides extending round the whole triangulation were computed. 
The azimuth of the starting line computed as the last line of the chain 
did not differ from its observed value by 0°L second, which gave a 
valuable check on the accurracy of the computations in the previous 
part of the work. 

Minor Triangulation.—In the meatime the minor triangulation had 
been proceeding rapidly under the charge of Mr. Lebnan. The number 
of points occupied was 184, while nineteen inaccessible points such as 
sheikh’s tombs, minarets, etc., were determined by intersection and 
nsed as subsidiary stations. The mean and maximum lengths of 
the sides were 3,000 and 8,933 metres respectively. The total area 
triangulated was 2,100 square kilometres, and the cost as follows :— 


£E. Mill. 

Salaries of personnel sie) set iy tes'e aces -igse gaktne) pacha te ene mn 
Transport or material, metraments, tC. -.. "... <.. ccs) .ch eeOO meee 
Cost‘olstation marks. <..- 's; «ca! aos Sines Bee eee 
Total -c\'egis. fee remea aan 


or £14.0.404 per square kilometre. 


The average error of closure of the 330 triangles was 6/6. One of 
the first effects of the triangulation was to bring to light the need of 
more careful work in the traversing, especially in measuring the lines, 
and much time was lost—but not altogether wasted—in waiting for the 
retraverse of the incorrect lines, seldom many in any one village, it is 
true, but still sufficient to delay the preparation of the field-maps for 
the detailed survey. 


DaQaHLIA AND QariusraA Masor TRIANGULATION, 


The major triangulation of these Mudirias was carried out in one 
piece, which took the shape of a long chain of central polygons extend- 
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ing from Cairo in a north-easterly direction to the Damietta mouth of 
the Nile. The reconnaissance began on the 1st April, 1900, and opera- 
tions continued till the end of June, 1901. Owing to the number and 
extent of the palm-groves in the Delta, and the consequent expense 
that would have been incurred had theodolite stations been built of 
height sufficient to give clear rays over the trees, it was decided to 
make use as far as possible of minarets in the chief towns, employing 
the platforms as observing points and the vanes as signals. 

The total area triangulated (including part of Sharqia and Gharbia 
to enable the chain of triangle to be carried continuously from Qaliubia 
to Daqahlia) was 2,950. square kilometres, and the cost amounted to— 


£E.~ Mill. 

LUE Ey SECIS SIE ape Soe ae eee aon pn 948 930 
Man sOOrE and Stason ATK... sect saci cove ged pce see 340 920 
EIS NTE oy aR a ne erg Neher ae 120 000 
Totalese Sea 1400 “850 


or £E.0.478 per square kilometre. 


- The angles were observed by Mr. Villiers Stuart with the 25-centi- 
metre theodolite. The number of principal points was forty-one, while 
four others were intersected but not actually occupied for observation. 

The average of the error of closure of the forty-eight triangles was 
2-4, a result sufficiently satisfactory when one remembers the unstable 
foothold and cramped positions afforded by the average minaret plat- 
form, and, further, the doubtful steadiness of the vanes in a strong 
wind. ; 

After measuring a provisional base on the light railway from Man- 
sura to Simbellawin, Mr. Villiers Stuart came to Abbassia in June, 1901, 
to fix definitely the site for the actual base-line, a suitable position for 
which had been selected on the desert about a hundred yards north of 
the old Suez road, near the Second Signal Tower. This was connected 
to the triangulation, the Observatory and the Venus Station, so that 
good latitude and longitude values were got from the known positions 
of the latter two points, and in June, 1901, the actual measurement 
with the Jaderin 50-metre wires, which had recently been received 
from Stockholm, was begun. The whole was measured from east to 
west and the west to east four times in each direction with each wire. 
Simultaneous readings of the temperature of the air and the tension 
of the wire were taken, though in the reduction the former were 
discarded as differing apparently from the temperature of the wires 
themselves, which was deduced from their assumed ccefficient of expan- 
sion. The operations lasted ten days and gave as the result for the 
length of the line, 3,389°732 metres. 
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On the completion of this work an azimuth was measured by Mr. 
Wade from the Observatory to the Venus Station. The astronomical 
elements utilised were therefore :— 

Latitude of the Transit Instrument, Abbassia Observatory (from 
observations by Mr. Wade extending over a period of three 
months) 30° 4/ 358. 

Longitude of Venus Station (fromthe published results of the 1874 
Transit of Venus Party), 31° 16 33’°6 E. of Greenwich. 

Azimuth of Venus Station at the Observatory (towards the west 
from the south point of the meridian) 10° 0’ 0400. 


The eccentric angles had been centred with the help of the provi- 
sional base referred to above, and the errors had been adjusted by the 
method employed for the Fayum, so that in October the latitude and 
longitude of all the principal stations, with the back and the forward 
azimuth of all the sides could be computed. The coordinates of the 
points were then computed and the work was available for checking 
the minor triangulation. 


Minor Triangulation.—This had begun in December, 1900, and was 
carried out by the parties with the following districts :— 

Qaliubia, Party 1; 

South Dagahlia, Party I ; 

North Daqahlia, Party LI; 

At the end of the year the three parties had almost completed their 
work. 

The cost amounted as follows :— 


£E. Mill. 

Party li>-Persontiels i. 24 8 csie Sas hia) ee Be 
lparioport, ‘@bG.5 552 (sale: “trac ects econ sateen 

MATS ch ator cute lag ty hic atte coe pee Eee 
Totalesc’.0 ca Agi aaeae 

£E. Mill. 

Barty Ii.s-Personmiel 6c... kW, eet nee es ee) 
Transport,' LC: 9.1 adve0 cas ceenl oe, Sate a ee 

Maris co ae. crane sank scccuec) ant nie ene ene mre 


Total :< 0:0 sane Onde nramee 


£E. Mill. 

Party Li —Personnalseal wi en ee es 000 
Transport, ete. ooh) 5 ht tak De haa Rleche Gapping 

Marks cise vies vss ee el ee Ga 


Pode vs is.) ene a cr 
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Further details are given in the attached comparative table :— 
Masor 'TRIANGULATIONS. 
NNNaooaoawawawao0eao®=$=$q=qamomomomS oo 


Fayum. Daqahlia-Qaliubia. 

Extent in square kilometres reat Mets erate ke 2,077 2,950 
Time taken te es raped Mh ae 293 270 
Peemsroeempied fo <0 i eee nee hae ass 53 41 
WeerO0Rerved ori.) sc. weerte ae, 133 93 
Triangles:... , ey 81 48 
Average Jenath of side (metres)... eels, 8,700 15,000 
Cost (£ Jee ae Eee te 703.00 1 289. 80 

Cost per square Kilometre (£E. 0 Sr eer 0.339 0.437 
Cost per station (£E.) .. adtanne 13.264 31.458 
Average error of closure of tr iangles.. viotaokeas 38 24 


Minor TRIANGULATIONS. 


South North. 


Fayum.|"-Qaliubia. |" a, qahlia. | Dalcalilia. 


Extent in square kilometres... ... ...| 2,100 830 980 1,120 


BU amCOI (ORNS) Poe ye asi Gescy “Gace Tess 467 404 494 389 
DineIORe OECIPIEN (keel eke ese hae 239 186 203 192 
ie wroUservedsm itt acl) Sul Gath pose oes 654 445 565 495 
Triangles... tae 330 300 356 303 
Average area (square kilometr es). aR 6'4 2°8 rAd oi. 
Average length of side (metres) ... ...] 3,000 2,500 2,800 3,600 
Cost (£5. Di tsct LW hi ROLOOr mate olnce alan Odi. 485.81 
Cost per square kilometre “(£E. penne 0.402 0.592) 0.647 0.434 
Cost per station (£E.) ... yas Ad 3.55 2.65 3.12 2.53 
Average error of closure of tr iangles a 66 oma) 4N8 4"() 


Projection used for Maps.—In 1900 it was decided to employ the 
Gauss “conform” projection for the maps of the detailed survey, but 
as the necessary tables were not computed before the autumn when 
the sixth Taftish was formed to begin work in the Fayum, the map- 
sheets there were prepared on a polyhedral projection, with a different 
origin for each village. 

In Qaliubia and Daqahlia, however, conform rectangular coordinates 
were used, with an origin at the point the latitude and longitude of 
which were 30° N. lat. and 31° E. of Greenwich respectively. As the 
position of this point depends on the geographical coordinates of the 
Venus Station on the Mokattam, the latter becomes the virtual origin 
of coordinates for the triangulation. This projection will in future be 
employed for the maps of the two mudirias just mentioned as well as for 
those of the mudirias south of Giza, and it will in addition serve for the 
maps of Giza and Fayum mudirias on the scales zp}oo and sadoq. 

A system of numeration of the map-sheets, based on those of the 


scale yo}o0 a8 unit, has been adopted, ao oding to which the whole 


=o 


country is first divided into quadrants by the axes, then subdivided 
into rows by parallels of latitude at distances of 36” and into columns 
by meridians at distances of 45’. The position of a sheet is thus 
denoted by giving (1) the quadrant, (2) its row and (3) its column. 
The sheets on the ‘scale yo4o0 are all divided similarly into sixteen 
cadastral sheets with consecutive numbering from 1 to 16. 

The cost of the computation of the triangulation was £.1.350 in 1900 
and £H.458 in 1901. 


TRAVERSE COMPUTATION. 


During the year this section has been occupied with the computation 
of the traverses in part of Sherbin, and in the markazes of Shebin-el- 
Kom, Quesna, Sennures, Fayum and Ktsa. In the three first, since no 
triangulation was available for checking the traverse work, the method 
of reduction was different from that employed for the Fayum. Briefly, 
it consisted in selecting a large part of the markaz and so adjusting 
the boundary that it closed accurately. This done, the village boun- 
daries were then adjusted to close, and the same principle was applied 
to the internal village traverses. There was no guarantee, however, 
that the corrections applied to common boundaries were justified, and 
the parts of a markaz left to the end were dependent to a certain extent 
on the system of adjustment adopted in the localities computed earlier. 
With a triangulation available where the errors of observation were of 
a far smaller order than those of the traverse, it became possible so to 
adjust the latter that there was a reasonable certainty of corrections 
not far from the true values being applied. Further, as each traverse 
was adjusted by comparison with the nearest minor triangle side, the 
corrections became as far as possible independent, and “errors nie 
prevented from accumulating. 

For the purpose of computation, traverse lines are divided into two 
classes—main lines which run as nearly as possible in a straight line 
se one reer ene re to the next, and secondary, tiich form 

e lines between the for eK 
adjusted to consistency Sneak a ie 4 sae ees 
are corrected so as to close acdirately on fits a me ms eer 
azimuth (#) of each line in a traverse having bass Sg 
length (s) is mulipled by Cos « and Sih é t ” AG See sect 2 
the co-ordinates of its end point. The a ti 1 a aaeiete eee re 
formed on Brunsviga computing ee a - pre ere cds 

ang me es of which seven are now in 

constant use. The advantages of using this machine in prefer t 
working logarithmic tables are (1) rapidity (2) a gai Shige 
(3) a greater output in the work. - When gaat Spek tae 
garithms are employed the 
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tables have to be opened at four places, necessarily far apart viz., 
to get the logarithm of the length of the side, those of the angular 
functions, and those of the products, whereas with the Brunsviga only 
one opening of the book is necessary. There is thus a lessening of 
the time consumed at this stage and a diminution by three-quarters 
of the risk of error in looking up the wrong logarithm. There isa 
further gain in accuracy in that the arithmetical part is purely mecha- 
nical and involves no more brain-work than is involved in turning a 
handle and reading a row of digits. The computers are able to 
continue work for six or seven hours a day against the four or five 
usually expected when tables alone are used. It is found that on the 
average fourteen points (i.e. twenty-eight multiplications with all the 
necessary checkings and re-computations) can be done per hour by one 
computer working with the Brunsviga machine. <A total of about 
43,000 points were computed and checked at a cost of £E.560. 

After computation of the increments of the co-ordinates, the total 
Northing or Southing and Easting or Westing from one triangulation 
point to another by a traverse route are calculated and adjusted to the 
values found from the minor triangulation, and a similar process is 
applied to the secondary or tie traverses. It is at this point that the 
greatest delay has hitherto occurred from the necessity of re-traversing 
lines where errors inadmissibly large have shown that grave carelessness 
has been exercised either in chaining or in booking the lengths. 

_ The co-ordinates of the points having been calculated, the latter are 
then plotted on the field sheets, which, after the traverse lines have 
been checked, are issued as skeleton maps to the Taftishes. 

This plotting is done by means of co-ordinatograph, a machine made 
by Coradi, of Ziirich, by means of which points can be quickly and 
accurately plotted. As many as twenty-five to thirty points per hour 
can be easily plotted by means-of it with an accuracy of one-tenth of a 
millimetre in their relative positions: 2,390 sheets were plotted with it 
during the year at a cost of £1175. 

The size of the map-sheets up to the present has been 45 x 45 
centimetres, which, on a scale of zs!j9, represents a square of 1,125 
metres in length and breadth or just over 300 feddans. arly in the 
year the question of allowing for the unavoidable shrinkage of the map- 
sheets after they had been plotted was discussed, and a table issued to 
the taftishes to enable correction to be made with a minimum of labour, 
The matter is one of very considerable importance, as will be shown, and 
in view of this, experiments with other classes of paper are being made 
to see if the shrinkage is absolutely unavoidable. From measurements 
of some sheets of Gharbia it was found that the average reduction in 


Theodolite 
traversing. 
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area per sheet was almost exactly 3 feddans or 17%. But assuming 
that this is excessive and that 2 feddans per sheet is about the usual 
amount, this represents in the Fayum alone a loss of some 3,300 fed- 
dans of taxable land, which at an average tax of 100 P.T. the feddan 
would mean a direct loss to the Revenue of £E.3300 per annum, from 
one mudiria alone. In some few instances where the maps have been 
plotted in exceptionally dry weather, an increase in size has been found, 
but these cases are so infrequent that their effect on the above figures 
may be neglected. 

The office was further occupied during 1901 with the computations 
for the Sudan Almanac issued by the War Office, the Gregorian 
Calendar, the Imsakia or special calendar for the month of Ramadan, 
and the Natiga or Mahomedan Calendar all issued by the National 
Printing Department. 

The necessary computations for the new official almanac were also 
undertaken, and much of the information compiled in the office. 


The first four months of the year the staff engaged in traversing with 
the theodolite were at work in Menufia and especially in the Fayum 
completing villages in these Merkazes, but after April 6 work was com- 
menced in Qaliubia and Daqahlia. The work, however, proceeded but 
slowly, since constant re-traversing and correction in the Fayum were 
necessitated by the repeated removal of survey marks as has already 
been described (v. supra). Normally, the traverser runs a traverse 
from one point of the minor triangulation to another, the points being 
not more than 500 metres or less than 100 metres apart. The angles 
are read (both face right and face left) with a 5” theodolite, and the 
distances are measured twice with a chain. Secondary traverses are 
run from the points thus fixed so as to furnish a traverse along the 
village boundary and as many cross-traverses as may be necessary for 
the chain survey of the village. 

In the Fayum and in Qaliubia and Dagahlia sixteen points are fixed 
per square kilometre, an increase on what was usual three years ago 
when 3°7 were considered sufficient. This number (sixteen) is less 
than that used in Kurope where a similar system is in use, but in Keypt, 
where there are no hedges, few enclosures, and all the country 1s 
practically on the same level, it seems to be sufficient. The cost of the 


staff which was working in Qaliubia and Daqahlia for 8} months was 
as follows :— 


Salaries of, traverses, ‘chaimmen,retcs L.,. f.c- 24.) sk OC 
Travelling and other expenses ete: ae oe REO) 


Fotal is. a ECGS 


Freight and cost of stone marks 
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For this sum there were traversed— 


Feddans. Points traversed.| Lines chained. 
Meta at si BG. Soccarete sight vs, 40,865 2,866 685 
Dagahlia Citrate sei taw ass Mies 52,774 3,444 911 
93,639 6,210 1,596 


That is 394 square kilometres or 16 points and 4 kilometres of chain- 
age per square kilometre. 

The cost per square kilometre = £H.2.200, to which something has to 
be added for subsequent correction of re-traversing of errors, but the 
amount of this is not easily determinable as it varies widely in each 
village, being dependent not only on the care of the observer but also 
on the removal of the marks. 

The experiment of using small angle-irons driven well into the 
ground is being tried, as they are less conspicuous than stones and 
more easily identified as bearing the Government stamp; the earthenware 
drain pipes, much used in Europe for marking traverse points, would 
be too useful in the irrigation of their fields for the fellahin to leave 
them long in place. 

The average rate of traverse work has been seven points observed and 
1,660 metres chained per diem, including the days spent in putting 


down marks determining boundaries, making up lists, etc., for a full 


working day spent in actual traversing the rate is on the average ten 
points and 3,000 metres per diem. 


The Revenue Survey was carried out mostly in the provinces of 
Menufia and Fayum, though there was a certain amount of work done 
to complete other provinces surveyed in the previous year. 

The very large area in Sherbin includes areas of waste land in the 
north of the Delta which could not be surveyed during the winter 
months as they were not dry enough. 

The following table shows this in detail. 

As it is impossible to say exactly what proportion of work belongs 
to 1901, of that which was begun in 1900 and finished in 1901 or 
which was begun in 1901 and finished in 1902, the areas of such 
villages are given in the table under separate columns. The work in 
Tanta, Kafr el Zayat, Mehallet el Kobra, and Zifta merkazes was 
revision of work previously done, and had been returned in order to 
be brought up to date. 


Detail Survey. 
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MERKAZ. 1900-1901 1901 1901-1902 Total. 

Feddans. Feddans. Feddans. Feddans. 
anita anaes — 30,219 = 30,219 
Kafr el. Zayat  ... = ee ae 5,014 
Mehallet el Kobra — 49,022 == 49,622 
ait: wed ge ie oe an ea re 93,793 a 23,190 
Sherbin... — 297,230 == 297,230 
Borollos... — 36,801 = 36,801 
Tala See te 8s 32,598 20,695 = 53,293 
Shibin el Kom oo 14,013 28,928 42.941 
Menut } 11,625 3,185 60,465 15,2715 
(uesna ... 2,474 13,125 32,687 48,286 
Ashmun... Vi oT — — 17,197 
Embaba... 54,156 — se 54,156 
Giza pera a = 7,241 
Saft 16,956 — — 16,956 
Sennuris 17,563 1,889 90,489 109,941 
Fayun ... — 8,948 60,824 69,772 
Etsa — 36,337 103,182 139,519 


159,810 570,971 376,575 | 1,107,276 


The Revenue Survey is specially in charge of Mr. Humphreys, and 
to him is largely due this satisfactory result. The Inspectors of 
Taftishes have all improved both the quality and the rate_of work, 
though they have many difficulties to contend with in keeping up to 
the rapid rate now required by the Finance Ministry. 

The rate of work per 100 feddans as deduced from the villages 
actually begun and finished in the twelve months is slower than that 
given in last year’s report. This is due to the very much closer country 
surveyed in Menufia and to the difficulties met with in the Fayum. 
Some of these have been indicated already, but what has mostly made 
the field-work slow is the irregular form of the holdings and also the 
deep ravines which cut up the province and in which are situated 
cultivated lands. 

The proportion of time spent in field-work to that in the preparation 
is much the same as last year though the actual time is greater. 

The cost of work can only be satisfactorily arrived at from a 
considerable number of villages, since many causes may raise or lower 
the cost in special cases; the waste lands in the north of the Delta 
(Burollos and some of Sherbin) give low values, while some close 
villages of Fayum with irregular boundaries largely increase the 
expense, as also does the employment of newly trained surveyors who 
at first work slowly. i 

The following table gives the rate of work and the cost of work for 


certain villages in thirteen merkazes for which accurate data are 
available. 
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The map-shects with the fixed points plotted on them are issued to 
the surveyors, who fill in the detail on the ground. The rate of work 
necessary will not allow of this being entered up in a field-book by one . 
surveyor and then plotted independently by another. The same man 
chains up the detail and plots it on the field-sheet. For the same 
reason all areas are calculated graphically on the sheets instead of being 
computed from the measured dimensions. When the detail has been 
surveyed and drawn on the map, special employés calculate out the 
areas by means of a computing scale, which is especially divided to give 
the result in feddans, girats and sahms. This is done twice indepen- 
dently, and the results then compared by a senior employé by whom 
discrepancies are examined. Besides this, each subdivision (Hod) is 
measured on the map with a planimeter, and this result should equal 
the sum of the areas of the plots in the Hod. 

Similarly, the sum of the areas of the Hods is compared with the total _ 
area of the village, which is computed from the theodolite traverse and 
is furnished by the Central Office. : 

The principal difficulties are that proprietors frequently do not attend 
to point out their lands, and consequently they are wrongly surveyed; 
also that some proprietors have encroached on the land of others and 
each maintains the land is his. Existing registers only show the total 
of each man’s land in a village, but give few or no indications as to 
where it is located. Now, besides posting a notice of survey in the 
village, a notice is sent by post to every non-resident proprietor whose 
address can be ascertained. As soon as the village has been mapped 
and the registers are completed, the result is read out in the village and 
a slip is given to every landowner showing the result of the survey for 
his lands, and notifying him that any complaint will be examined if 
presented within thirty days, after which interval the fair copies of the 
registers are made and sent to the Finance Ministry. 

This last notification has only been recently introduced; it has 
increased somewhat the work of the survey but should reduce errors 
and subsequent complaints. very effort is being made to obtain 
correct results, but the indifference of the landowners often renders it 
no easy matter. 

The cultivated land in Egypt is much subdivided, especially in the 
most fertile parts. The following table gives an idea of the subdivision 
in the provinces of Giza, Menufia and Fayum. The most marked 
feature is the long narrow fields, which are well shown in the Lahun 
village where they are of exceptional length. 
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The following table shows for certain merkazes the percentage of 
holdings under 12 qirats (2,100 square metres) and under 5 feddans 
(21,000 square metres), but for many of these two and three or even 
more names of proprietors have to be recorded, 
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The Drawing Office has printed during the year 1901 a considerable 
number of maps as well as plans, plates for reports, etc., showing an 
increase on the previous year. Registers and forms needed for the 
Revenue Survey are also lithographed in large numbers. 

However, neither the amount of work done nor the quality of the 
fair drawing were up to the requirements of the Department. Almost 
all the European draughtsmen obtainable in Egypt have been trained 
in Architectural drawing and have very little knowledge of map- 
drawing, while Egyptian draughtsmen have usually but an elementary 
a2quaintance with either. To improve this Mr. Wiltshire, who had 
eighteen years’ experience as a draughtsman in the Ordnance Survey 
Office at. Southampton, was put in charge of a small staff consisting 
mainly of young Egyptian employés who had a slight knowledge of 
drawing. 

During the year great improvement was made both in the quality of 
the work and in rapidity of execution. 
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The fair drawings of all maps and such compilation as is necessary 
for topographical maps, plans for reports, etc., are now made in this 
office, and these fair drawings are furnished to the litographic office for 
reproduction which has given much better results than when the whole 
work was done in one office. 

Mr. R. M. Hansard joined the Department in December and took 
over charge of the drawing and reproduction work, as H. Ravon Bey 
was absent through illness a considerable part of the winter. 

At the end of the year the drawing and reproduction staff consisted 
of :— 


Europeans. | Egyptians. Total. 


Lithographic draughtsmen 


Draughtsmen on village maps (autography)... = 
Topographic draughtsmen x. a. set 4 AL? 21 
Lithographic printers ; 4A 
Assistant printers — 


Ss 


At present it appears almost impossible to obtain Egyptians as good 
lithographic draughtsmen, engravers, or head printers. 

Those who can be employed as assistant printers have seldom the 
necessary education to become good head printers. 

The reproduction of the village maps by autozraphy is done by 
Egyptian draughtsmen, but there are few of them at present who are 
competent to draw fine work or to engrave on stone. 

When the maps of the Revenue Survey are received from the 
Inspectors in charge of the field Survey Taftishes, they are passed to 
the Drawing Office for reproduction. This is done by autography, a 
tracing being made in lithographic ink on transfer tracing paper and 
then transferred to zinc in the ordinary way. 


The average cost of these maps per sheet, 45. centimetres square, is at 
present :— 


£E. Mill. 
Cost of drawing and writing... ... 0... Lic hE2 
Cost of drawing and printing 48 copies 0 213 


Total ‘sexo Goer ee aa Oe 


The actual cost of reproduction (about 34 milliemes per copy) would 
be much lower if a larger edition were printed, but it is at present more 
economical to keep the zine sheet, 
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The time taken to print an average village sheet is— 


Drawing and writing 


awi ... 11 hours 
Printing, ete. .., 


ee toe eve eve eee oe eee eee fee eee 39 


12 hours 


Besides the above work there is a large amount of tracing done on 
repayment for landowners in Behera, Shargia and Gharbia, the maps of 
which were never printed; 591,550 feddans were traced during the 
last six months of the year at a charge of £E.252.157. 

During the same period 155,265 feddans were traced free of charge 
for the Ministry and for the Irrigation Circles. 

The number of maps printed and published during the year together 
with the plans, diagrams, etc., was :— 


Maps. Plans, diagrams, survey forms, etc. 

No. of maps. No. of copies. No. of plans. No. of copies. 
Bee et Sin 840 38,025 34 19,250 
TOO as 1,155 31,809 176 111,000 


TopoGRAPHICAL Maps. 


As soon as the staff necessary for the Revenue Survey had been 
organised and trained so that a sufficient area could be dealt with 
annually, the very urgent matter of Topographical Maps for the Irriga- 
tion Service and also for other Government Departments could be 
taken in hand. 

Hitherto the only printed maps have been those of the various 
provinces on a scale of +gol000) except Gharbia, Menufia, and Qaliubia 
for which no maps existed. 

The provinces of the Delta were triangulated and surveyed with the 
planetable between 1892 and 1897, but almost all the triangulation 
marks have been removed and lost. As a temporary expedient, until 
such time as a new triangulation can be carried out, it has seemed best 
to prepare a provisional map which, though not absolutely accurate, 
would contain no error large enough to be detected in any group of 
six or eight sheets.. The original field-sheets of the older survey have 
therefore been revised in the field and brought up to date in detail. 
These revised sheets have then been fitted together, corrected to the true 
meridian (since the old triangulation had been calculated on a magnetic 
meridian), and lithographed. 
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The staff consisted of six young Egyptian surveyors trained in the 
Department, and under the supervision of Mr. E. M. Dowson they 
have turned out very satisfactory work. 

At first progress was necessarily slow, but it quickly improved, and 
by the end of the year, i.e. in less than five months, thirty-four sheets 
containing 25 square kilometres had been revised. — 

These included the town of Damanhur and the country between it 
and the Nile. ) 

Owing to the original map-sheets having been oriented to the Magnetic 
North it was necessary to redraw the work before the sheets were ready 
for reproduction, which was done so as to give maps of 60 centimetres 
by 40 centimetres on a scale of todo, thus each map containing 
24 square kilometres. 

These maps are then transferred to stone by autography and printed 
in black, with the main drains in green and all other water-courses in 
blue. 

The difficulty of obtaining good Kuropean writing on the maps owing 
to the want of skilled writers, and to the fact that the photography 
could not be employed since the photographic office is not yet ready, 
has prevented these maps from being published in English and Arabic 
as was intended, but as they were urgently required they have been 
printed and issued in Arabic only for the present, but a second edition 
will shortly be issued in both languages. 

As soon as sufficient sheets on y5}95 are ready, the publication of 
so0b00 Maps will be commenced, of which an English and an Arabic 
edition will be printed. 

The cost at present has been as follows :— 


£E. Mill. 
Surveyors: salaries Oe ine, ee Re 199 000 
Travelling and other expenses... ... vc. sea, das sh sees OD 


Total for 850 square kilometres... ... £5254 000 
or £1.0.300 per square kilometre. 


The cost of fair drawing and lithographing was as follows :— 


for 275 copies of a sheet containing 24 square kilometres. 


£E. Mill. 

Avérage.cosl of drawing 6. WES ar ee 2° 200 
S. sOL lithozraphing hota Ike, Take fee 3. 150 
3, » Of printing, including paper 1 ace: ane 6 160 


Teétaliice. 30 eRe AIO 


or 40.5 milliemes per copy printed. 


Cost of field revision of 24 square kilometres... ... ... ... 7 200 


Total cost per sheet... ... £E18 710 
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About 280 sheets will be necessary to complete the whole province 
of Behera. 


The time taken at present per sheet is:— 


ee : : 
Compiling and fairidrawinge Ge Wo ete Sty 6... TE days: 
Lithographing Bee en es ne eee an, rece, ves OU hours. 


The Abbassia Observatory has worked throughout the year on the observatory. 
lines of the new organisation which was worked out during 1900. 
There have been some changes among the observers and Mansur Bey 
Sidky took up work at the Observatory in February and acted as assis- 
tant to the Superintendent. 

The work of installing and regulating the self-registering instruments 
having been completed, Mr. E. B. H. Wade, the Superintendent, has 
been able to resume the magnetic observations at Helwan which had 
been interrupted for six months. A complete set has been taken 
weekly. Observations on atmospheric electricity were commenced and 
are now being made regularly. The Observatory is now equipped to 
register automatically all the meteorological elements, as well as Earth 
Tremors. Detailed descriptions of the instruments and of the methods 
of observation and reduction are given in the annual meteorological 
Report of the Department. 

The Standard Sidereal Clock was sent to London for cleaning, and to 
be fitted with electric contacts, and time signals are now transmitted 
daily to Port-Said, Alexandria, the Citadel, Cairo, and Wadi-Halfa. 

During the year the three-hourly observations for the years 1898 and 
1899 were published together with the mean values of the fifteen 
years 1869-1873, and 1874-1898. This completes the publication of 
the old series of observations. Those for 1900 taken hourly are now 
in the press and will be shortly published. 

The meteorological stations which were working in 1900 were main- 
tained, and by an arrangement with the War Department several Sudan 
stations were equipped with apparatus, the observations being taken 
by an officer at the station. At the end of the year all these stations 
were visited by one of the Observatory Staff, Mansur Bey Sidki, who 
verified all the instruments and equipped some new stations. 


Abbassia Observatory (near Cairo) 1st Order Station. 
Alexandria. Beni-Suef. 
Port-Said. Assiut. 
Barrage. Aswan. 


ieee 


Sudan. 
Wadi Halfa. Dtiem (on White Nile). 
Berber. Wad Medani (on Blue Nile). 
Khartum. Suakin. 


Adis Ababa (Abyssinia). 
Rainfall only. 


Fashoda. Roseires. 
Kassala. 


Telegraphic weather reports are sent daily from each of the above 
stations, except Adis Ababa and the Rainfall Stations, and from them 
a daily weather report is published. 

At the end of the year the daily telegrams which had been sent 
from Beirut by the kindness of the Rev. H. H. West of the Protestant 
College, were discontinued. In consequence of the irregularities of 
the Turkish Telegraphs the telegrams frequently arrived too late to be 
of use, and the cost of them was very heavy since the Ottoman 
Government would allow no free messages. 

Proposals have been made to exchange daily weather telegrams 
between Alexandria and Cyprus, which the Eastern Telegraph Company 
have kindly agreed to transit free of charge. 

The Public Works Department of Cyprus have informed this 
Department that arrangements are being made to take the necessary 
observations. 

The observations of all except rainfall stations are published in full 
monthly, and 110 copies are distributed to Government Departments, 
foreign observatories and weather services, while abstracts of them and 
the rainfall observations are published in the Annual Meteorological 
Report. 

An Annual report containing the observations made at Abbassia 
Observatory during 1898 and 1899 has been published, and the mean 
values for the thirty years ending 1898 were given in it arranged for 
two periods of fifteen years. 

The Report for 1900 is in the press. 

Tn the Spring, tentative forecasts were issued when any noteworthy 
change in the weather conditions was indicated, and from 1st November 
these were introduced regularly into the Daily Weather Report with 
the results shown in the appended table. 


Number. of: forecastaitissnedolta. a.) 9.) Cae 
Percentage of successes in Wind Direction... ... ... ... .. 15% 
* » Force Gdn Remiee inane An eae oe 


29 3 Temperature... ca’ “sce aeeseere 0 
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The meteorological element that appears most difficult to forecast 
here is, as might be expected from experience in other countries, rain. 
For forecasting purposes Lower Eeypt is divided into two districts, 
North Delta, and Cairo and neighbourhood. Weather prediction in 
Egypt labours under the disadvantage that there are no neighbouring 
stations to the westward from which most of the storms seem to come, 
so that a storm sometimes breaks before there is time to forward the 
warning to the coasts. It is hoped, however, that increased experience 
and knowledge acquired when the special problems of Egyptian 
meteorology are worked out will enable this branch to send forecasts 
that will be of value to shipping in the E. Mediterranean. It appears 
further from a study of the Daily Weather Reports that changes in 
the meteorological conditions over the Mediterranean rarely make 
themselves felt beyond Aswan, and that the Meteorology of the Sudan 
may be worked out independently of that of E¢ypt proper. 


Two of the Geologists, Mr. Beadnell and Dr. Hume, were employed gcovosi™! 
on the Geological Survey of the Fayum and the 2nd Cataract. res- 
pectively, while Mr. Barron was mostly engaged in the transfer of the 
collection to the new Geological Museum which was handed over to 
the Department in June. By December considerable progress had 
been made with the arrangement of the collection, and the remainder 
of the winter he was engaged in surveying the desert between Cairo 
and Suez. Dr. Hume’s work at the 2nd and 8rd Cataracts consisted 
in a detailed examination and survey, similar to that which had been 
done previously by Dr. Ball at the Ist Cataract. Mr. Beadnell’s work 
round the Fayum has resulted in finds of the highest scientific interest, 
He had in 1899 already found bones of vertebrata in the Western 
Desert, near the Fayum, and in the spring of 1901 he visited the 
localities again in company with Dr. A. C. Andrews, of the British 
Museum, who was on leave in Egypt. ‘This visit resulted in the 
discovery of bones of considerable importance, and further work in 
and near the same locality produced the remains of a rich and, for the 
most part, totally new fauna from the Upper Eocene Strata. These 
were sent to the British Museum for determination, and preliminary 
descriptions have been published by Dr. Andrews. In November, 
Mr. Beadnell continued work in and near the same locality and was 
rewarded by finding a magnificent series of fossil animals in extremely 
fine condition. In spite of the friable state of the bones, and the 
distance they have to be transported, numerous very fine specimens have 
already been safely deposited at the Museum for examination and 
description. . 


Chemical 
Laboratory. 
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Reports on Kharga, Farafra, and Daqhla Oasis were published 
during the year. 
Also Reports on the— 
Building Stones of Cairo, 
Geology of Baharia Oasis, 
Geology of the Eastern Desert, 
Geology of Abu Roash, 
Geology of Kurkur Oasis, 
are in the press, and there are besides in preparation others on— 
The Peninsula of Sinai, 
The Fayum, 
The Nile Valley. 


The Chemical Laboratory under Mr. A. Lucas has carried out a 
large amount of analytical work, together with a report on the action 


-of salts on building stones which is ready for printing. 


In 1901, 342 analyses were made against 246 in in the previous 
year :— 


TABLE I. 
Number of samples 
Broek analysed. 
1900. 1901. 
He MRO LIN Gy sODACUITCH bse cot. des, Sece™ me. cont oes ge cee am 224 
(=) he . 
Bee PI LAUIZMIN WC parlneMtcs: a st. es ease Sere atten Seamer 63 80 
Ze inrigation® Department. 22%". sar - ware ee see ee 4 32 
iS Department iol Amtiquities ~~ 7.07 6. he! wane nee. 9 D 
Ministry of Interior, Prisons Department ...0 2... 0 1... — 1 
Finance Ministry bas oases Pace Seay Meecha? told kote oe ame 69 — 
246 342 
TABLE IT, 
TE 
Nature of sample. Number of samples 
analysed. 
Geological specimens (ores, etc.) SM Ge i Cas 22 
Building stones: want ts ek Te ee ee ee 71 
Building materials other than building stones... ... 0.0... 93 
Soils 68 
Water... Tike vaee du eee 79 
Miscellaneous onic acs0- tas Wotan eee 9 
342 
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At the end of the year the standard measures of length and weight 
were placed in a room at Giza, which will be fitted up for the verifica- 
tion of such weights and measures as may be sent. A stone-crushing 
machine, already ordered, will also be erected there, so that such physical 
tests and measurements as are required by the Public Works Ministry 
may be carried out there. 


During the first three months of the year a line of survey including Railway 
levels was run from Korosko to No. 6 Station on the Wadi Halfa- vf 
Abu Hamed line. 


H. G. LYONS. 


9th April, 1902. 
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TECHNICAL DEPARTMENT. 


YEARLY REPORT, 1901. 


The work & this Service was carried out during the year 1901 in Steam Engine 
accordance with the Steam Engine Regulations find on the 5th of 7" 
November, 1900. The effect nel working of this Layha has proved 
very satisfactory. It has removed most of the difficulties under which 
the Service was labouring and has enabled it to act with more indepen- 
dence, and without that constant reference to the Contentieux which 
previously caused so much hinderance and delay. 

Articles I-III of the Decree have finally settled the question of 
Registration, and Art. IV settled the question of Inspection. 

Paragraph 3 of Art. III provided that all engine proprietors who had 
not a Rokhsa, or had not previously declared the existence of their 
establishments in accordance with the old regulations of 1896, should 
report or declare their existence to the Ministry within the period of 
sixty days from the date of issue of the new regulations. Engines 
thus declared would be considered as having Rokhsas, and become 
subject to the new inspection rules. Those that remained undeclared 
would be treated as newly established without Rokhsas and their owners 
dealt with accordingly. Many of the latter having lost the opportunity 
thus offered them, and not wishing to be put in court, came to the 
Service for Rokhsas, and the Service was glad to give them every 
assistance consistent with its regulations. Thus the demands for 
Rokhsas during the year 1901 came to 323 as against 153 in 1900. 
This together with forty-three remaining under consideration from 
the year before, and thirty-six received from the Mudiriehs for using 
pumping engines for industrial purposes, make a total of 402. 

Of this number, 3836 were granted and sixty-six remain under consi- 
deration. 

Of the 336 receiving Rokhsas, 235 made application for test, were 
tested, and proving satisfactory were given their certificates and allowed 
to work. 

Up to the 5th of November, 1900, the date of issue of the Layha, 
only 614 establishments were considered registered and in order by the 
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terms of the new law; since then twenty more have been added by the 
Contentieux, being considere 1 by them as declared and also in confor- 
mity with the law, which with the 239 sanctioned for work during 
the year, make a total of 859 industrial engines working in conformity 
with the law up to the end of November, 1901. 

Many of the existing old engines, declared or undeclared, not being 
in order, steps had to be taken to force their owners to comply with the 
present regulations. For this it was found necessary to inspect and 
report on their engines before legal proceedings could be taken. 681 
such visits of inspection were made; and 235 visits were made for test- 
ing the engines sanctioned during the year, this makes the total 
number of inspections 896. 

I have here to remark that it was previously noticed that a great 
deal of time and money were unnecessarily spent in sending engineers 
to test boilers which were not ready, although demands by the owners 
had been made asking for test, and stating at the same time that 
everything was done in accordance with the regulations of the Service. 
Something had to be done to prevent this abuse, and Art. 7 was put 
in the new law, which made the Government liable for the expenses 
of the first visit only, any extra visit to be paid for by the engine 
owner. This had the desired effect, as very few of those trivial 
demands were received during the year. Y 

As regards contraventions, | am glad to say we have, also, been 
fairly successful, as we have, up to the present, gained most of our 
cases in both Native and Mixed Courts. 

To prevent the delay and annoyance formerly caused by outside 
experts appointed by the Courts to enquire into technical points in 
opposition to our inspectors, a Decree giving the Inspectors the right 
to appear before the Courts as Police Judiciaire was issued on the 13th 
of April, 1901. Since the issue of this Decree twenty-eight engine 
owners have been prosecuted before the Native Courts and ten before 
the Mixed Tribunals. 

In the Native Courts eight were sentenced to stop their engines, five 
were fined, and fifteen are still in Court. 

In the Mixed Tribunals, four were sentenced to stop their engines, 
two were fined, one was acquitted, and three are still in Court. 

During the year one boiler exploded at Atfeh, in the Behera 
Province. This boiler was unauthorised and the Inspeetor had no 
knowledge of its existence. From enquiry it was found that-the boiler 
was out of work for nearly ten years and suddenly put into work a 
few days only before the explosion. It is also found that on the 


ee 
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night of the accident. the driver left the boiler well lighted and went 
to sleep. Fortunately, no casualties happened, as no person was near 
the place at the time. 

At Messrs. Planta’s Factory a steam pipe burst at the flange and 
killed three men. They were sleeping on the top of the boiler, and 
could not get away before the steam and water scalded them to death. 

The great amount of work so suddenly thrown on the Service by 
the introduction of the new law was soon found to be more than 
Mr. Crawley and his staff, in spite of all their energy, could manage, 
and two engineers had to be added, both being paid from the Arsenal 
economies. One of thes2 engineers was proposed for permanent 
employment and put on the budget for 1902 at the pay of £H.240 a 
year. Mr. Crawley, the Inspector of Steam Engines, was, on the 1st of 
November, promoted to the place of the late Sidky Bey as Director of 
Works. He is, however, still acting as Inspector of Steam Engines, as 
no one is yet appointed in his place. He worked very hard, and was 
constantly travelling from place to place, and I am glad to say that 
great praise is due to him and his staff for bringing the Service to its 
present state of efficiency. 


Twenty-three Rokhsas for irrigation fixed engines were delivered ib pee 
from the Technical Service fae the year. ieee with 766 Rokhsas 
in hand before, make the total number of Rokhsas in hand 789. Their 
distribution among the different irrigation Circles is as follows:— 


Exchanged Gavendne lool Effective at the | Effective at the 


in 1901. “| end of 1900. end of 1901. 

Ist Circle 2 7 209 216 
2nd Circle 3: 9 300 309 
3rd Circle 1 3 99 102 
Ath Circle 0 it 129 130 
5th Circle 7 3 3 20 23 
Girga Directorate 0 0 2 9 

a 23 766 | 789 


The ae received from the twenty-three Rokhsas given this year 
were £E.182. 


The Rokhsas for quarries (in Cairo. and its vicinity) given by this ee 
Service to the end of 1900 were 638—138 old Rokhsas given for life 
and 500 new Roksas given for a period of ten years. 

Of these, forty-eight are cancelled during 1901, six from the former, 


by exchange, and fore -two from the latter, thirty-eight by expiration 
of time, three by exchange and one for contravention. 

The eae of new Rokhsas given this year is thirty-seven. 

The total number now in hand will thus be:— 


Old Rokhsas given for life (138-6) 
New Rokhsas given for 10 years (500 - aADee 37) 


Tho 


=) 


13 
49% 
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Totals i Bea o2 


The fees received for the thirty-seven new Rokhsas were £E.617,550. 


Central T.—ARTICLES PURCHASED OR MADE. 
Stores. 


(A) Instruments and camp equipments. 


£E. Mill. 


oe € 59 
Purchased from Europe | Le aps ee we — cnt: 


—— 496 817 
{ War Office (tents)... 178 460 
Made by Govt. Services { Sanitary Hep Jing bude POD 
Arsenal: sc sec. ‘vss eeu ae 

——— 220 057 

Purchasedjim the, country... Tv.c- <st) aves ied) oghek Wen eemeeeee mete 
—— 1,227 169 


(B) Furniture. 


£E. Mill. 

Furniture made at the Arsenal. 167.208 
K in Ghizeh-Ghezireh Pumping Station 48 285 

nt purchased in Egypt a . 222 208 


346 6384 


1.573 853 
Il.—Repairs to INSTRUMENTS. 
Repairs made atthe Arsenal. i.- 10) cre) cat dees Seek ace eee 
1,982 666 
III.—Articites Soup. 
£E. Mill. 
To,the Survey Departmént’,.. “a. ..0 fs. nee sce ban mes 


To the Reservoirs Department. <.. “0. ) .. a: Sac We 00 
To Guinea Divectorate <i. 0c. Fs .2 oe ee 


27 698 


TV.—ORDERS GIVEN TO THR SToREs. 


£i, 
For issue of articlas.- 1 0. #overnment Services” <i. 75. 245 
Bohs Say Cnt sae eadeneg ae ot 3 

A ———* 245 
For reéeipt of articlesas 1a) @ 0h bau gies aa ee 
purchased 4s 2ar cited ee 73 
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The value of the articles delivered from the Stores was £E.1,977 


distributed as follows :— 

LE. 
Pert DOMED CH ATEONt 5.50 saw teers iss ahi bay ack tee, FBO 
Building Gurbani tig toy Peet Mane te kt ha ee sess Moe LOND 
ENG MIMO tye MOCKNIGE)Asr_ Lice calieete tk oe ees Tea tens 474 
LES GERI VES RNG Googie Rao I) a 6 
Antiquity Reevioen oe SNe hey: ie Sak Mla ee omits noms ee oah0) BAO) 
PUR veK opamiment. Chk op eeriee eine) as) sd poadl nee Tapan aver 6 
Reservoir Service AE ee IT ENS Ge Tr, let ole am 


—— 


De ta lege ek beet uot. 
The work executed in the Arsenal workshops, and the materials A’senel and 
delivered from its stores, during the year 1901, amounted in value to 
£1.30,474. This amount was distributed as follows:— 


£E. 

Value of work done for different branches of P.W.D. ... ... 24,275 
5 4 other Government Departments... .... 3,313 

o e Private, inGryiduals;cewAs . vse.” eps 205 

27,796 


Maliveroitcoals, oilt- ole, Tor Steamers -l.. Jiske ER. S.c8 (sec one oa OlS 


Motel wi sett cat 2 BO AE: 


The sum charged to the different branches of the Ministry of Public 
Works was divided as follows:— 


kE. 
Dice Ue AnOnp EMCO a neti e ni eres! ae wes tke ie 15,078 
To Reservoirs... eee Wid. Plan Ag I OR AA EL, yt 528 


To Building dnd Raneimp Service co. c.. + 4.6)o tev wes snsve ieee 2,721 
To Survey Department Soe cee Ge ee see any ee eee 796 


To Administrative Service, ete. : SUAS ob4 
To Technical Service for repairs to steamers and maintenance 
Op ogue Ann Arsenal Plants. cues ae eta eek coum, eagle 


Mieka lene dent hy ossepr eer 


The distribution and cost of the work supplied to the other Govern- 


ment Departments are shown in the following statement :— 
£E. Mill. 
Ministry of Justice: New Native Courts ... ... «.. «.. 1,488 161 
OLMESTINATICE Toes ee ee ec ce mirc enh UIST we 641 058 


95 


sy ot Interiors... Waar neptaerd Masel aca oy ip Peon On 

; BEM ruCHON ek yo sestal sss sug ater. 187 445 
Sudan Government . Shee tis te balled SRS 6 a 8 
Mudiriehs, Governorates, and Town Gotindiseso nih... 493 674 
Pam AVP OOGVICO He Maatidee sh linp ibe. li nee ese” See Sane one 62 483 
tata, PA GMMATMGOPAGION coc s.5 8.06) ae, ase eae tees’ Maes 52 900 
WY tay Ohudinaacir sah trate”) yk) ac eeclt ee laze. Meee See a 27 586 
octagon Ps) eee ha encase MEST lO! ore) ee 0 748 


Potable? teas sso es, okay 209 
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~ (a) 516°5 tons of steel pipes were supplied this year to the Irrigation 
Services at the total cost of £E.8,131.234, including £E.297.736 for 
transport and in some cases erection in place. The rate per ton came 
to £E.15.7 as against £E.17.6 the year before. This economy is due 
partly to the reduction in price of materials and coals towards the latter 
end of the year, and partly to the reduction of labour caused by the 
introduction of hydraulic rivetting and other new machinery. (The 
average price paid for steel plates being about £4.10 in January and 
February, and about £E.8.50 in November and December ; coals were 
bought at £E.1.90 per ton in March and £E.1.40 in November). 
These machines not only effected economy, but also prevented delay in 
delivery, and greatly improved the quality of the work ; 

(b) 205 tons of cast-iron grooves for £E.2,226.102, including trans- 
port and materials for connection ; 

(c) 3,302 pieces of revulating timbers for £E.2,453.953 ; 

(d) One house boat, five rowing boats, and one lighter for £E.501 ; 

(e) Also some cast-iron piles and sundry other work which cost | 
£H.2,263.711. 

The work for the Building and Tanzim Service consisted, as usual, 
of making and repairing carts, the rates being the same as mentioned 
in my last year’s report. 

The Survey Department, and the other Services of the Ministry 
were mainly supplied with instrument repairs and office furniture and 
fittings. 

To meet the great demand on the Arsenal, especially for ironwork, 
and to ensure early delivery with good workmanship, it was found 
necessary to increase the plant by the following machines: 

One hydraulic rivetter with accumulator and pump complete, one 
steam shearing and punching machine, and one angle iron bending 
machine in smith’s shop; one twist drill grinder and one grinding 
‘stone in the fitting shop; and one double roller girder over-head 
crane erected in the foundry. 

Besides the above, a new crane was made in the Arsenal for use in 
the fittting shop,a new furnace was built in the smith’s shop for heating 
angle irons for the new bending machine, and an old crane, taken 
out of the store, was repaired and erected in the yard, for loading 
railway trucks. All the old plant was overhauled, the shop engine and 
some of the shop machine tools were repaired, a part of the old corru- 
gated roof left from last year was renewed, and a new awning for the 
men was made. 


For the floating plant, the dredger and some of the rowing boats 


were repaired, and a few rooms, found necessary for storage and other 
use to the steamers, were built in the yard. 

The total cost of the above came to £E.1,980. £E.1,429 was paid 
from the Arsenal economies and £E.551 was charged on the Technical 
Service ordinary budget for the maintenance of steamers. 

The cost of materials bought, and entered in the Arsenal stores 
amounted to £H.18,137; of this amount materials to the value of 
£1.5,074 were ordered direct from Europe and £E.13,063 from local 
merchants. 

The quantity of materials delivered from the stores to the Arsenal 
workshops amounted in value to £E.16,067 and deck stores for the 
boats to the value of £E.607. 

Besides the above, iron and brass castings to the value of £E.3,817 
were turned out from the Arsenal foundry during the year and 
received in the stores. The quantity delivered to different clients 
amounted in value to £E.4,197 ; the balance, being £H.380 worth, 
was taken from the stock left in store from the year before. 

Labour cost £1.4,907, exclusive of foundry, which has a separate 
account showing £F.1,284 for labour. The introduction of the new 
machines has greatly reduced the rate of labour, especially on Iron- 
work. This can be seen from the following comparison of the rate of 
labour per ton of steel pipes made for Irrigation during the last three 
years :— 


Rate of labour per ton 
YEAR. 


of pipes. 
1899 2°48 
1900 2°41 
1901 2°03 


Although these machines were not put to work before half the year 
was passed the economy in the rate is about £E.0.40 per ton. Thus 
the saving effected on the 516°6 tons of pipes made for the Irrigation 
Service this year will be £E.206.6; and as the rivetting, shearing and 
Bending machine to which this saving of labour is due cost £1767, 
the amount saved will be 26°75% of the cost. The Arsenal will not 
gain much by this economy, as its profits are limited by the Finance to 
only 10% of the net cost of the articles made in the shops, in fact its 
profits will be reduced by the tenth of the amount economised ; the 
real gainers will be the Irrigation Services for whom the Arsenal 
turns out most of its work. 
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Steamers.—Before flood season every steamer in the fleet, except 
the Messir, was thoroughly overhauled and repaired or furnished, as 
required. 

The Messir not being wanted for ordinary irrigation inspection 
service and only kept for extraordinary commissions, was not taken in 
hand till late in November. On examination her hull was found to 
be in a bad condition, and most of it required to be renewed, and as 
most of the woodwork was also found to be not fit for use again it 
was decided to do away with it and slightly alter the present arrange- 
ment of the cabins so as to give her more berths and more deck room 
for passengers. These extensive repairs will take from five to six 
months to finish and will cost at least £E.500 or £E.600. 

The total cost of repairs and deck fittings to the steamers amounted 
to £E.2,000.727 ; the cost of coals and engine stores to £E.2,677.971 ; 
and the cost of the crew to £H.2,024.587. Thus the total expenses 
on the boats amounted to £E.6,703.285, shown in detail as follows :— 


STEAMERS. Repairs. Deck stores. | Coals, oils, ete. Crew. TOTAL. 


ean 


Nastatielin... «os. 172} 682 63) 418 146] 736 293| 512 676} 348 
Messir alien tee 107} 951 QO} 282 88] 836 94} 124 291) 193 
Ra tarucs > sens ee 245) 673 74} 890 307| 004 253) 540 881} 107 
Keahira tte St: 169} 508 22| 455 180} 081 117| 478 489) 522 
Bowley Ci veco ss So. bad 68) 215 386] 125 212] 650 752) 161 
Tas ie ee ee 42) 155 58) 548 267) 902 169} 931 538} 536 
Dendera: ”... --s. 210| 128 205) 023 506} 990 193) tia) VES) 255 
Bvekas. © Sewing 81} 637 62) 136 106} 064 188} 716 438} 553 
Tawaf chet Sumas T3| 202 20) 682 158} 357 144} 643 398} 934 
NOM irs Sent 08 66} 550 17) 569 306] 309 163} 989 9D4| 417 
Meeris are 35| 437 0} 333 81} 141 16} 663 133] 574 
No. 74 nadence 7)| 422 4) 006 be ty | 31) 152 170} 131 
No. 25 hoor ane 0 ey 9} "384 87| 268} - 85) 075 182) 996 
Dredger 25-058) 24) 951] — | — 1} 607 54) — 80} 558 


Total... ...] 1393] 636] 607] 091} 2677] 971] 2024) 587] 6703] 285 


Before concluding this section of my report I would draw special 
attention to the good work done in the Arsenal by Mr. Curtis, the Chief 
Engineer, and his staff, to whose great energy and practical experience 
the present efficiency of the Arsenal is chiefly due. 


_ M. ANIS, 


Chief of Technical Department. 
Cairo, 3rd April, 1902, 
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RAPPORT DU SERVICE DES ANTIQUITES 


§ L. — Survick ADMINISTRATIF. 


Une partie des améliorations indiquées dans le rapport de l’an passé 
a pu étre introduite dans l’administration du Service, grace & laugmen- 
tation de crédit qui nous a été accordée par le Ministére des Finances 
pour l’exercice 1901. Cette augmentation qui a été de 578 L.E. en 
tout, dont 168 L.E. pour les frais de déplacement, nous a permis de 


multiplier les inspections des Inspecteurs en chef et des Inspecteurs 
locaux : grace 4 ce redoublement d’activité, la protection des monuments 


et la défense des tells, koms et autres terrains antiques confiés & notre 
garde a pu étre menée de facon plus efficace. Toutefois, les sommes 


allouées se sont montrées insuffisantes & |’épreuve, et il devient, des 


maintenant, nécessaire d’élargir encore cette allocation, si l’on veut 
confirmer les bons effets obtenus au cours de l’année 1901; en la 
portant & 1,000 L.E. nous aurons, je l’espere, de quoi fournir aux 
nécessités les plus pressantes pendant plusieurs années. 


Inspection du Directeur général. — Elle a duré trois mois, des 
poe jours de décembre 1900 aux premiers de mars 1901, et elle 
n’a pu, faute de temps, insister que sur un petit nombre de localités 
trés importantes de la Moyenne et de la Haute- -Keypte. Si, dans 
plusieurs endroits, 4 Beni-Hassan, & Fl-Amarna, & Siout, & Denderah, 
au Ramesséum de Thébes, 4 Médinet-Habou, & Esnéh, j’ai eu la satis- 
faction de reconnaitre que les monuments étaient en condition assez 
bonne, j’ai constaté presque partout ailleurs un délabrement et une 
vétusté croissante, qui sont de nature 4 nous inspirer des craintes 
sérieuses pour un avenir prochain. Ainsi, le temple de Séti 1 & Abydos 
m’avait frappé comme ayant vieilli singulicrement depuis la derniere fois 
que je l’avais vu en 1886. A la fin e mois de septembre dernier, j’y 
dépéchai M. Legrain pour en examiner toutes les parties, et les conclu- 
sions de son examen sont des plus facheuses: tandis qu’en 1888, 
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Grand Bey ne trouvait & y faire que des restaurations insignifiantes, 
(une valeur de 50 L.E. environ, en 1901, M. Legrain estime que 
les réparations les plus urgentes exigeront une dépense de 500 L.E. 
au moins, et son évaluation me parait demeurer plutét en dessous 
de la réalité. Au temple de Luxor, les architraves du petit édifice de 
Thoutmosis IIT sont fendues et ne pourraient étre maintenues en place 
qu’ la condition d’étre étayées vigoureusement. A Gournah, toutes 
les chambres postérieures du temple de Séti 1° devront ¢tre consolidées 
Pune apres l’autre & bréve échéance. Au tombeau du méme Pharaon, 
Yun des piliers qui soutenaient la seconde salle s’est abattu soudain 
dans la premitre quinzaine de janvier. Ein visitant Edfou vers le méme 
temps, les dalles énormes qui recouvrent la salle hypostyle m’avaient 
paru si endommagées que j’avais pris avec M. Carter les mesures 
nécessaires pour les consolider au moyen d’un systeme de poutres en fer. 
La grande pluie de trente-six heures qui survint quelques jours apres 
précipita les événements, et deux d’entre elles s’effondrerent succes- 
sivement: si l’une des bandes de touristes qui envahissent le temple 
régulierement en cette saison s’était trouvée sur les eux au moment 
de la chfite, nous aurions pu avoir une veritable catastrophe a déplorer. 
A Phile enfin, la double colonnade de Tibere, le petit sanctuaire 
d’Hathor, la porte et la chapelle des Antonins, le temple d’ Auguste, 
ne résisteront pas & Veffort de l’eau qui les atteindra, lorsque le 
barrage commencera & produire ses effets, & moins qu’on ne les prépare 
soigneusement & en subir le contact. Aprés avoir inspecté l’ile longue- 
ment avec M. Somers Clarke, plus rapidement avec M. le capitaine Lyons 
et M. Fitzmaurice, nous en arrivémes 4 la conclusion que les travaux, 
pour étre bien conduits, devaient ¢tre partagés en deux séries. La 
reprise en sous-ceuvre des fondations nécessite des opérations de nature 
tres complexe dont il efit été peut-ctre imprudent pour le Service 
d’assumer la responsabilité: celle des murs et des autres parties visibles 
rentre au contraire dans notre routine habituelle. Il y a donc lieu de 
confier la premiere série & un ingénieur de profession que le Ministere 
des Travaux Publics désignera: lorsque les sous-sol auront été raffermis 
enticrement, nous aurons besoin de six ou huit mois afin d’achever la 
mise en état des superstructures. 

Il est résulté pour moi de cette inspection, un peu sommaire encore 
par endroits, la conviction que les temples et les hypogées de l’Eeypte 
ont beaucoup souffert dans ces derniers temps, et que nous devrons les 
reprendre les uns apres les autres, si nous voulons les conserver dans 
leur état présent. Le mal semble s’étre fuit subitement et il a des causes 
multiples: la principale en est dans les déblaiements non accompagnés 


de restaurations qui se sont continués depuis un demi-sidcle. Les ruines 
égyptiennes présentent une masse si imposante et elles donnent telle- 

ent la sensation de l’indestructibilité, qu’on n’a pas songé dés l’abord 
a prendre toutes les précautions qu’il aurait fallu au moment ott on les 
dégageait de leur lit de décombres. En déblayant Luxor de 1884 3 
1886, j’avais eu le soin de réparer chaque colonne et chaque pan de 
mur & mesure qu’il sortait de terre: les parties ainsi raffermies n’ont 
pas bougé depuis lors. Il en a été de méme 4 Médinet-Abou, et sur 
certains points des édifices de Karnak, mais partout ott la consolidation 
n’a pas marché de front avec le déblaiement, les monuments qui étaient 
tenus en place par les décombres, perdant soudain cet appui, n’ont 
plus pu toujours supporter leur propre poids: ils se sont tassés sur 
leurs bases rongées par le sébakh, leurs parties hautes se sont disloquées, 
les architraves ou les gros blocs se sont fendus, et il a suffi souvent 
@un tres petit accident pour déterminer des éboulements considérables. 
Il est temps encore de remédier 4 cet état; mais, si la consolidation 
méthodique n’est pas terminée d'ici vingt ans, je crains bien que le mal 
ne devienne irréparable, et que nos successeurs n’apercoivent plus que 
des tas de pierres informes ou nous voyons maintenant des édifices ou 
des portions d’édifices complets. 


Inspecteurs en chef. — L’influence des inspecteurs en chef a continué 
i s’exercer de la maniére la plus heureuse. J’ai dfi toutefois modifier 
légérement l’étendue de leurs circonscriptions respectives, pour obvier 
aux inconvénients qui résultaient du partage de la moudirieh de Kéneh 
entre les deux inspectorats: le territoire entier de cette moudirieh a été 
englobé dans l’inspectorat du Sud, dont la limite se trouve de la sorte 
reportée jusqu’’ Nag Hamadi. Je n’ai pu, d’autre part, procéder & la 
création d’un troisiéme inspectorat supérieur pour le Delta, lorgani- 
sation de cette province n’étant pas assez avancée encore en ce qui 
concerne notre Service. 

M. Carter a pu inspecter rapidement la Nubie, jusqu’a Wadi-Halfa, 
et il a rapporté un projet sommaire de réparation des temples princi- 
paux de la région. Ils semblent avoir souffert plus encoke lone; couse de 
Egypte propre, et le manque presque absolu de gardiens s’y fait 
cruellement sentir: dans plusieurs endroits, les fellahs en quéte de 
sébakh, n’étant surveillés par personne, poussent leurs fouilles jusque 
sous les fondations des édifices antiques, et ils ont provoqué |’écroule- 
ment de pylones et de chambres entitres. A Ibsamboul, la déplorable 
habitude qu’ont les touristes de grimper sur les genoux du second 
colosse de droite pour se faire photegraphier menace de causer un 
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désastre irrémédiable. Les fissures qui sillonnent l’une des jambes se 
sont élargies sous leurs efforts sans cesse répétés, et il est 4 craindre 
que d’énormes fragments ne se détachent; si cela arrivait, toute la 
partie supérieure du colosse glisserait et viendrait se briser sur le sol. 
Le seul gardien que nous entretenons & Ibsamboul n’a ni la force, ni 
Vautorité nécessaire pour s’opposer aux caprices des touristes. Au Nord 
de la cataracte, M. Carter a exécuté quelques travaux assez considé- 
rables, tels que la construction d’une partie de notre mur d’enceinte & 
Kom-Ombo et la consolidation du mur qui sépare la grande cour du 
Ramesséum de la salle hypostyle. Il a réussi & surprendre plusieurs 
bandes de fouilleurs qui exploitaient la nécropole thébaine et a les 
mener devant les tribunaux, sans grand résultat pratique, ainsi qu’on 
le verra plus lom ; par malheur, toute son activité n’a pas empéché le 
pillage du tombeau d’Aménéthes IT. 

J’avais, l’an dernier, aménagé ce tombeau de telle maniere qu’on pitit 
y laisser la momie du Pharaon sans danger de la part des touristes. 
Le 24 novembre dernier, dans la nuit de dimanche au lundi, une bande 
dindigénes, profitant soit d’une absence momentanée des ghafirs de 
garde, soit de leur manque de courage, brisa 4 l’aide d’un levier en fer 
Vénorme cadenas qui fermait la porte de lhypogée, et s’introduisant 
dans les chambres funéraires, tira la momie royale de son cercueil : des 
mains habiles fendirent le maillot sur la poitrine, & la recherche des 
bijoux qu’on supposait étre cachés & cette place, et laissérent le cadavre 
& demi dépouillé sur le sol. La momie nue et sans nom qui était 
exposée dans l’antichambre fut brisée, avec l’espoir de trouver quelque 
trésor aux cavités de l’estomac et du ventre: ne découvrant rien, les 
voleurs épargnerent les trois personnages qui étaient couchés cédte & 
céte dans l'une des cellules latérales, puis, pour ne pas se retirer les 
mains vides, ils emporterent la barque votive sur laquelle la momie de 
l’antichambre était étendue. L’inspecteur de Gournah, cheikh Mansour, 
et le réis Mohammed, apres avoir constaté les dégats, prévinrent la 
police de Louxor et rappelerent par télégramme M. Carter, alors en 
inspection & Assouan: Venquéte, menée avec vigueur, aboutit le 30 
novembre & l’arrestation de deux des individus qui semblent avoir pris 
part & lattaque. Au moment ot j’écris ce rapport, les recherches conti- 
nuent et tout fait espérer que les voleurs, une fois découverts, seront 
punis rigoureusement. L’incident est faicheux, en ce qu’il montre 
combien peu encore nous pouvons compter sur le courage ou sur la 
vigilance des ghafirs auxquels nous sommes obligés de confier la garde 
de nos monuments les plus précieux: les dégdts matériels sont, apres 
tout, peu considérables. La momie du Pharaon n’avait sur elle aucun 
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ae a prix, et elle est intacte: la momie brisée avait été déja fouillée 

ans Vantiquité par les voleurs thébains ; le bateau enfin, dépouillé 
depuis des siécles de son ornementation et réduit 4 ne plus étre qu’une 
carcasse en bois vermoulu, n’a point de valeur vénale, et nous avons 
au Musée de Gizeh plusieurs autres bateaux du méme type mais beau- 
coup moins endommagés. 

L’activité de M. Quibell ne I’a pas cédé a celle de M. Carter, mais, 
par la force des choses, elle s’est éparpillée sur plus d’objets différents. 
M. Quibell a été occupé surtout dans le Delta, ot: la nécessité de lutter 
contre les empiétements incessants des fellahs nous oblige 4 une sur- 
veillance de tous les instants, mais il a parcouru & plusieurs reprises la 
Moyenne Egypte du Caire 4 Nag-Hamadi. I] a pu entreprendre quelques 
fouilles rapides dans des endroits que nous ne pouvons protéger effica- 
cement et que nous avons, par conséquent, tout avantage a explorer 
nous-mémes: il a rapporté ainsi de Kom Echgaou une collection curieuse 
de fragments byzantins et coptes. I] a rempli avec beaucoup de dévoue- 
ment une tache ingrate et lourde. | ) 


Inspecteurs locauz.— La création d’un poste d’inspecteur de troisiéme 
classe m’a permis d’organiser la surveillance du Delta de la fagon que 
Javais indiquée dans mon rapport de l’an dernier. Il a été divisé en 
quatre circonscriptions, dont trois nouvelles: 1° Inspectorat de Zagazig, 
comprenant les deux moudiriehs de Dakahlieh et Charkieh; 2° Inspectorat 
de Benha, comprenant les deux moudiriehs de Ménoufieh et de 
Galioubieh ; 3° Inspectorat de Tantah comprenant la moudirieh de 
Gharbieh et la plus grande portion de celle de Béhéra; 4° Inspectorat 
d’Alexandrie, comprenant la partie Nord-Ouest de la moudirieh de 
Béhéra, soit le gouvernorat d’Alexandrie, le district de Mariout et 
les trois markaz de Rosette, d’Abou-Hommos et de Kafr-el-Dawar. 
M. Botti, le conservateur du Musée d’Alexandrie, a bien voulu se 
charger de |’administration de ce dernier inspectorat, et nous lui en 
devons d’autant plus de reconnaissance que nous n’avons pu lui ac- 
corder l’indemnité 4 laquelle ce surcroit de charges semblait lui donner 
droit: c’est au plus si nous sommes en mesure de lui allouer ses frais de 
déplacement. Les trois autres inspectorats ont été répartis entre Ali ef- 
fendi Habib, que j’ai laissé & Zagazig, et dont l’éloge n'est plus & faire, 
Mohammed effendi Dohéir, que j’ai appelé du Fayoum pour le mettre 
» Benha, et un employé nouveau: Nésim effendi Yousef, qui nous avait 
été recommandé par le Ministtre des Finances et dont nous n’avons 
qu’ nous louer pour le moment. Au 1° décembre 1901, Mohammed 
effendi Dohéir a été mandé au Caire pour prendre part au déménagement, 
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et son inspectorat placé provisoirement aux ordres de Nésim effendi 
Yousef pour le Ménoufieh, d’Ali effendi Habib pour le Galioubieh: il 
reprendra son poste sitdt que le déménagement sera terminé. J’ajoute, 
pour en finir avec ce qui concerne le Delta, que j’ai décidé de confier 
au Musée d’Alexandrie tous les monuments qui viendraient & étre 
découverts dans le quatriéme inspectorat, qu’ils fussent égyptiens ou 
erecs. 

Le nombre et la répartition des inspectorats de la Haute Egypte sont 
demeurés les mémes que |’an dernier, mais il y a eu des changements 
dans le personnel. Deux inspecteurs nouveaux ont été nommeés en rem- 
placement de deux autres qui avaient été reconnus insuffisants, Salib 
effendi Risk, ancien officier de l’armée, & Abydos, et le cheikh Moham- 
med Mansour & Gournah. Sobhi effendi Arif a été transféré de Dendérah 
au Fayoum oti il a achevé de remettre l’ordre: cette province, l’une de 
celles oli la surveillance est le plus difficile & cause de l’exploitation & 
laquelle l’ont soumise les marchands d’antiquités, reprend peu a peu sa 
marche réguliére, et Sobhi effendi a réussi & enrayer sur quelques 
points l’activité des fouilleurs clandestins par des surprises heureuses, 
qui ont amené la confiscation de divers lots de papyrus, et, en dernier 
lieu, d’une curieuse statue d’époque romaine. Somme toute, l’autorité 
du Service s’affermit presque partout, et, le succes excitant le zele de nos 
inspecteurs indigenes, j’ai tout lieu d’espérer que l’amélioration s’accen- 
tuera d’année en année. 

Qwil me soit permis, en attendant, d’attirer l’attention sur le traite- 
ment qui leur est fait. Réglé & une époque ou la vie cotitait moins cher, 
il n’a pas été augmenté depuis lors, et il est notoirement insuffisant 
aujourd’hui. Le recrutement, difficile en tout temps, menace de devenir. 
plus difficile encore, et c’est & grand peine si j’ai trouvé cette année 
trois hommes présentant les garanties nécessaires pour remplir les trois 
postes qui étaient vacants. Nous ne pourrons attirer et retenir des 
employés doués des qualités que la fonction exige qu’A la condition de 
relever le traitement d’entrée des inspecteurs de troisi¢me classe de 
48 L.E. & L.E. 60 et de porter leur cadre de L.E. 48-60 & L.E. 60-96; 
d’augmenter le nombre des inspecteurs de seconde classe, et de créer 
une seconde place d’inspecteur de premitre classe. La dépense serait 
minime et nous aurions le droit d’exiger de cette catégorie d’employés 
plus et mieux qu’ils ne font actuellement. 

Gardiens. — Le nombre de nos ghafirs permanents, qui était de 191 
année derniére, a été porté 1197 dans le courant de la présente année, 
et la répartition en a été modifiée quelque peu, pour les besoins de l’or- 
ganisation nouvelle du Delta. 
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A fin novembre 1901, il étaient distribués entre les inspectorats et 
rémunérés comme suit: 


PAYES EN LIVRES EGYPTIENNES. 
oie e TE eS eras Se 


INSPECTORAT Nombre Sur Ch. 1 | Sur Ch, 2 | Surle fonds | Sur les 

s des fonds des 

§ 2. § 1. touristes. Carriéres. 
Renee. ty Lo Oe 2 — 12 1g — 
DIAS Fleece “ak ~ 95s 8 48 12 36 — 
artes Wi snc et 4 — 24 24 _ 
LCE CCITT bal singe an 18 132 60 36 — 
ONG ea ot eaee © awrep apes 24 81.600 18 132 — 
EVO 8 st ate acon LO 36 24 105 — 
doeiidoral Ss" ..6 Sse eae 14 12 12 146.400 oA 
arco epee, 6 ice ace wet 12 —_ _ 150 — 
roman. sie 36 12 144 284 — 
115 | AC it phil ea a cr 9 24. — 79.200 — 
PNARGULAIA cs 1 Sed mad 488 10 60 — 60 oa 
CHUA. Fen Rott eet ia ene hs it o4 — 66 — 
RELCKALSINT eess WL. het. 53) 203.400 — 312.600 — 
Mats Rahmeh. cs., - sor hk ff 42.600 — 61.200 — 
4 Ie) 5 aeons emis Lg 705.600 306 1,504.800 Di 


—————— 


Cette année encore, j’insisterai sur la situation anormale qui est faite 
4 notre Service. La plus grosse partie de ces traitements est imputée 
sur les ressources variables que nous fournissent les fonds des touristes 
et celui des carriéres, soit 1,531 L.E. 800 sur un total de 2,740 L.E. 400. 
La nécessité de veiller sur les localités excentriques aussi bien que sur 
les grands sites monumentaux nous oblige & dépenser en frais de gar- 
diennage la plus grande partie des sommes qui, comme le fonds des 
fouilles et celui des touristes, devaient étre consacrés au déblaiement, d 
la consolidation et 4 l’entretien des monuments. Une circonstance 
fortuite qui éloignerait les voyageurs pour une annee nous Conizaindzalt 
d licencier plus de la moitié des ghafirs, et & laisser des sites tres impor- 
tants sans défense contre les entreprises des chercheurs d’antiquités. 


Vente des matériaux anciens et prise du sébakh ou de la terre sur les 
sites antiques. — La vente des chakfs et des autres matériaux, mieux 
réglée, a donné des résultats supérieurs 4 tous ceux que nous avions 
obtenus jusqu’’ présent : le produit au 30 novembre en était de 
525 L.E. 405. Cette somme ne représente pas toutes les sommes que 
nous aurions pu encaisser de ce chef ; dans les sites en effet ol. nous 
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n’ayons pas de gardiens X demeure, il est d'usage de prélever le salaire 
des ghafirs installés provisoirement jusqu’a la fin de exploitation, sur 
les prix versés par les acheteurs. Les recettes de cette année nous ont 
permis, en premier lieu, de diminuer de L.E. 250 la dette Morgan, puis 
de payer les frais d’impression des ouvrages qui seront mentionnés plus 
loin, & l'article Publications. 

Le projet de reglement que j’avais présenté l’an dernier sur la prise 
du sébakh a été approuvé avec quelques amendements par les différents 
ministéres qu’il intéressait, et les dispositions en ont été mises en vigueur 
par le moyen d’une circulaire du Ministére de V’Intérieur, en date du 
31 aofit 1901, adressée aux moudirs, aux gouverneurs, et d’une maniére 
générale aux chefs des grandes administrations gouvernementales. 
Depuis lors, il a été appliqué sans difficulté sérieuse, et la surveillance 
du Service a pu s’exercer avec plus d’efficacité sur des sites qui lui 
échappaient entiérement. Des trouvailles heureuses ont montré quel 
profit le Musée en tirera, au fur et & mesure que l’application deviendra 
plus générale et plus réguliere ; c’est ainsi qu’il a regu un petit trésor 
de bijoux byzantins en or provenant de Tell-Ramsis, une statue trouvée 
aux Kiman-Fares, un colosse d’Achmounéin, pour ne citer que les objets 
les plus importants. 


Affaires contentieuses et projet de loi sur les antiquités. — A vouloir 
défendre les droits de l’Etat égyptien sur les monuments qui sortent du 
sol et sur les terrains antiques, le Service s’expose a entrer en conflit per- 
pétuel avec les marchands ou les fouilleurs ainsi qu’avec les paysans qui 
tendent sans cesse & usurper les terrains du gouvernement. L’insuffisance 
notoire de la législation actuelle en ce qui concerne les questions juri- 
diques relatives aux antiquités m’a déterminé & agir avec une extréme 
prudence, et & n’accepter ou dn’engager que les proces ot: notre droit me 
semblait étre évident. Grace & cette précaution, nous avons eu le dessus 
dans deux ou trois affaires assez importantes pour créer des précédents 
en notre faveur, affaire Mégalli-Milada et Farag es-Sayed pour commerce 
d’antiquités volées notoirement, affaire de Dahshour pour fouilles 
nocturnes dans la nécropole memphite, affaire Abdoulmekki pour usur- 
pation de terrains antiques appartenant 4 I’Etat. La faiblesse des peines 
prononcées est telle malheureusement que, dans certains cas, les voleurs 
en sont moins découragés qu’encouragés & persévérer dans leurs prati- 
ques. Pour n’en citer qu’un exemple, M. Carter, ayant surpris au mois 
@octobre dernier deux des bandes qui exploitent la nécropole de Thebes, 
les gens qui les composaient furent condamnés les uns & 5 les autres } 
15 P.E. d@amende : un mois plus tard, V’attaque sur le tombeau 
d’Aménothés IT avait lieu. 


hike 


Tl ma paru qu’il y avait intérét & réunir en un seul corps les dispo-' 
sitions des lois, décrets et circulaires qui furent promulgués sur la 
mati¢re depuis le regne de Mohammed-Ali, et de les compléter ott il 
serait utile. J’ai donné & cette compilation la forme d’un projet de loi 
qui, examiné officieusement par le contentieux du Ministére des Travaux 
publics, est soumis en ce moment au Comité d’archéologie. J’espére 
qwil pourra étre discuté au cours de l’an prochain : si le gouvernement 
en adopte les principes, nous aurons enfin une arme qui nous permettra 
de lutter sans trop de désavantage contre les fouilleurs clandestins et 
contre les destructeurs de monuments. 


§ Il. — Fourmnres pr REPARATIONS. 


Fouilles des particuliers et des sociétés savantes. — La plupart de 
ces fouilles, ayant été déji ou devant ¢tre prochainement l’objet de 
publications détaillées ou de rapports de la part des savants qui les ont 
exécutées, j’en signalerai tres brievement ici la nature et les résultats. 

L’ Académie de Berlin a complété les travaux qu’elle avait commencés 
& Abousir, et |’Institut francais d’archéologie a poussé vigoureusement 
le déblaiement des restes de la pyramide du roi Didoufri, 4 Abou-Roach, 
au nord de Gizeh : M. Chassinat a eu l’heureuse fortune de découvrir 
les fragments de nombreuses statues du Pharaon, de la reine et des 
personnes de leur famille, et quelques pieces sont d’un fort beau style. 
M. Clédat a terminé la copie des peintures des tombeaux de Méir et 
commencé l’exploration des ruines du couvent copte de Baouit. . 

M. Gayet a continué les fouilles qu’il dirige 4 Cheikh-Abadéh et dans 
le voisinage pour le compte du Musée Guimet de Paris. I] y a recueilli 
son butin ordinaire d’étoffes et de momies byzantines, et, dans le 
nombre, les momies d’un anachoréte du nom de Sérapion et d’une 
certaine Thais, qui ont excité beaucoup de curiosité lorsqu’elles furent 
exposées & Paris. 

MM. Grenfell et Hunt ont exploité avec leur bonheur accoutumé 
toute la région, nord-est du Fayoum, et M. Pierre Jouguet a entrepris 
avec les subsides du gouvernement frangais l’exploration méthodique 
dn bassin de Gharak et du site de Médinet Madi. Les nombreux frag- 
ments de papyrus qu’ils ont découverts ont été emportés en Angleterre 
et en France pour y étre déroulés et déchiffrés: le partage entre les 
inventeurs et le Service n’aura lieu, selon l’usage, que lorsque l'étude 
en sera acheveée. 

‘M. Reisner, aprés en avoir fini avec le site de Déir, a attaqueé la 
montagne située sur la rive droite du Nil en face de Girgeh, de Mécheikh 
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i) Naga-ed-Déir: il y a trouvé une nécropole préhistorique a laquelle 
sont venus se superposer plus tard des cimetiéres de l’époque memphite. 
De autre cdté du Nil, M. Flinders Petrie a continué le deblaiement des 
sépultures royales appartenant aux dynasties thinites, et M. Garstang, 
agissant pour le compte de I’ Egyptian Research Account a mis au jour, 
pres de Beit-Khallaf, le mastaba d’un nouveau Pharaon archaique. La 
fin de cette campagne a été attristée par la mort de Yun des jeunes 
eens qui aidaient M. Petrie; M. Anthony Wilkin succomba au Caire le 
17 mai 1901, aux suites d’une dysenterie qu’il avait contractée sur les 
chantiers de fouilles. 

M. Newberry avait demandé l’autorisation de dégager les tombes de 
Cheikh Abd-el-Gournah, qu’il se propose de publier in-eatenso : c'est 
une ceuvre de longue haleine et qui lui prendra plusieurs années. Les 
hypogées qu’il a déblayés seront garnis de portes par lui et entretenus 
désormais aux frais du Service. 

Enfin Daninos pacha, aprés avoir opéré des sondages pres de Hawara, 
sans grand succes, a eu la chance de trouver au Kom-el-Aziz, sur 
Vemplacement de lancienne Memphis, des bronzes de l’époque saite, 
entassés dans une cachette antique. La trouvaille était si importante 
qu'il m’a paru utile de ne pas en disperser les éléments : nous avons 
racheté la moitié qui revenait & Daninos pacha pour une somme de 
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Louilles et réparations du Service des antiquités. — Le Service a 
opéré quelques fouilles sur plusieurs points du territoire ot. on lui 
signalait des restes d’antiquités menacés par les chercheurs locaux. 
M. Daressy a mis au jour, sur le Kom-el-Aziz, les restes d’un édifice 
d’époque romaine ou byzantine, dans la construction duquel des frag- 
ments d’un temple de Nectan¢bo [* avaient été réemployés. Il a égale- 
ment, pendant trois semaines, sondé un des quartiers de l’ancienne Sais, 
dans l’espoir d’y découvrir des bronzes pour notre salle de ventes. Cet 
espoir a été dégu. I a enfin parcouru, quelques jours durant, la nécropole 
ptolémaique de l’ancienne Aphroditopolis Magna, aujourd’hui Atfi¢h, 
dans la province de Gizch : il y a copié les inscriptions d’un des rares 
tombeaux qui portaient une décoration. Les rapports de ces fouilles 
ont paru ou paraitront aux tomes II et III des Annales du Service. 

Ahmed bey Kamal, envoyé en inspection & Tell-Farain, sur lempla- 
cement de ’ancienne Bouto, et dans la province de Siout, a rapporté 
de ces courses la matiére de deux rapports qui ont été publiés également 
dans les Annales. Apres deux mois de travail 4 El-Berchch, il a réussi 
i déblayer un puits profond de plus de quarante metres, qui aboutissait 
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“au caveau encore intact ou reposait la momie d’un certain Thotnakhiti, 
contemporain des rois de la x11° Dynastie. Les sarcophages, en bois, du 
mort, son mobiler funéraire, ses bijoux étaient assez bien conserves et 
sont déposés au Musée : le rapport d’Ahmed bey sur cette trouvaille 
intéressante a été inséré dans nos Annales. 

Au mois de janvier 1901, les preneurs de sébakh dégagérent & 
Achmounéin les restes de plusieurs édifices de style égyptien. L’inspec- 
teur de Rodah, Mohammed effendi Chaban. les fit déblayer & fond, et, 
lors de mon passage, en février 1901, je reconnus un reste de muraille 
en calcaire blanc, portant des tableaux du Pharaon Amenemhait II de 
la xu® Dynastie; plus loin, des débris au nom de Khouniatonou et de 
Ménephtah apparaissaient encastrés dans les murs d’un édifice d’époque 
romaine. Quelques mois plus tard, d’autres preneurs de sébakh rencon- 
trerent & peu de distance un colosse en beau granit rose. M. Perrichon 
bey, directeur de l’usine de Rodah, qui se trouvait sur les liewx, 
empécha les fellahs de casser la téte pour la vendre aux marchands 
d’antiquités de Mellaoui, et me prévint par dépéche: c’est & lui seul que 
nous devons de posséder intact ce beau monument. Le colosse, qui 
représente Ramses II, mais qui a été usurpé par Meénephtah, est 
aujourd'hui au Musée. L’inspecteur de Rodah a déblayé derriere l’en- 
droit ou il se trouvait les premicéres salles d’un temple en ruines sur 
les murs duquel on lit les noms de Ménephtah et de Séti IT. C’est une 
des parties du grand temple de Thot que le hasard nous livre ainsi : le 
déblaiement continuera en 1902, moitié & nos frais, moitié par le moyen 
des preneurs de sébakh, et je compte qu’il nous rendra des inscriptions 
et des statues de valeur. 

A Sakkarah, M. Barsanti a repris le déblaiement de la pyramide 
d’Ounas: il a dégagé la moitié de la fagade Est, découvert les huit 
colonnes 4 chapiteaux en feuilles de palmier qui ornaient le portique 
de la chapelle, vidé la plus grande partie des souterrains et poussé si 
loin le travail qu’il pourra l’achever sans peine dans la campagne de 
1902. Il a découvert, au cours des déblais, un puits d’époque saite, 
celui de Péténéit, intact comme les puits vidés l'année précédente: la 
momie avait sur son maillot un petit trésor d’amulettes emboutis dans 
des feuilles d’or mince. Une tentative de vol 4 Dahshour m’a décidé a 
faire dégager par M. Barsanti, tout un quartier de la nécropole, le plus 
exposé aux entreprises des voleurs : un beau pyramidion en granit noir, 
dun Amenemhait, et des fragments de bas-relief d’un style admirable 
sont venus enrichir nos collections. Les rapports de M. Barsanti et la 
copie que jai faite des inscriptions de Péténéith ont été publices dans 
les Annales. Entre temps, le réis Khalifah opérait, pour le compte du 
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Muséum d’Histoire Naturelle de Lyon, des sondages dans les cimetiéres” 
d’animaux de Sakkarah, et il en retirait des momies d’oiseaux, de 
chiens, de chats, de beufs que M. Lortet, de Lyon, prépare pour étre 
exposées au. Musée du Caire. Enfin des tranchées, poussées dans les 
endroits favorables par le réis Roubi, ont fourni 4 notre Salle de Ventes 
une quantité considérable de ces petits amulettes en faience émaillée 
que les touristes réclament avant tout. 

A Thebes, M. Carter a terminé la consolidation du mur du Ramesséum 
et mené assez loin le déblaiement des autres parties de ce temple. I a 
ouvert dans la Vallée des Rois un tombeau, celui de Sonnai qui avait 
été malheureusement dévasté au commencement du x1x° siecle. L’effort 
principal, & Thebes, a porté sur Karnak, ot M. Legrain poursuit la 
réparation de la Salle Hypostyle. ) 


Travaux dela Salle Hypostyle et du temple de Karnak. — Ainsi que 
nous l’avions promis au début de ces travaux, le déblaiement de la Salle 
Hypostyle a été terminé dés les premiers jours d’avril. Les trongons de 
colonnes qui demeuraient épars sur le sol ont été enlevés et transportés 
dans le magazin que nous avions établi entre le temple d’Amon et le 
temple de Phtah. Le terrain une fois libre, une sous-commission com- 
posées de MM. Verschoyle, Ehrlich, Manescalco Bey, Maspero, Legrain, 
auxquels se joignirent MM. Barois et Lyons, membre du Comité d’Ar- 
chéologie, examina les fondations des colonnes écroulées, et constata 
qu’elies étaient enticrement saines. Dans le proces-verbal, rédigé & 
Karnak, le vendredi 19 avril 1901, elle proclama la possibilité de relever 
les colonnes et elle indiqua les moyens qui lui avaient paru le plus 
convenable 4 cet effet. Le Comité d’Archéologie n’a pas encore choisi 
entre ces moyens, et la réfection des fondations est reculée jusqu’au 
moment ot les dernicres eaux (infiltration auront disparu du sol de 
Karnak, c’est-a-dire jusqu’au mois d’avril 1902. 

Tandis que Venlevement des colonnes s’achevait, M. Legrain, en 
exécution des instructions qu'il avait regues, terminait la réparation du 
temple de Phtah et celle du temple de Khonsou, ainsi que la cléture 
du temple d’Amon. En expropriant le hameau dit Moulgattah, en 
comblant les bréches que le mur antique en briques présentait sur son 
front Est, et en mettant & toutes les portes du temple ou de l’enceinte 
des grilles solides en bois, nous avons réussi & fermer la majeure partie 
des ruines. J’espere que l’expropriation de quelques maisons dans la 
section méridionale de la commune de Karnak nous permettra de 


relever les portions détruites de l’enceinte au Sud-Est et de compléter 
ainsi la cldture, 
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Au cours de ces travaux des monuments trés intéressants ont reparu 
au jour, entre autres une statue du dieu Khonsou qui est l’un des chefs 
d’ceuvre de la sculpture thébaine sous la xvirt’ Dynastie. 

La campagne de Karnak, interrompue le 18 juin, a repris dans les 
derniers jours de septembre, toujours sous la direction de M. Legrain, 
et, en attendant qu’une décision du Comité nous autorise 4 refaire les 
fondations de la Salle Hypostyle, j’ai mis les ouvriers dans un endroit 
ou mes souvenirs de 1884-1886 m’inclinaient 4 penser qu'il y avait de 
bonnes trouvailles & opérer. M. Legrain a dégagé en effet, te long de la 
fagade Nord du pylone n° vir, un groupe de quatorze statues et colosses 
d’époques différentes parmi lesquelles trois sont de la xmm® dynastie, un 
Sovkhotpou, un Sovkemsaouf et un Ousirtasen encore inconnu qui 
prend provisoirement rang dans les listes royales comme Ousirtasen Iv. 
Tout me porte & croire que la chance ne nous abandonnera pas, et que 
Yavenir nous réserve encore plus d’une surprise dans cet endroit du 
temple. 

Les dépenses oceasionnées par les fouilles et réparations du Service 
se sont reparties ainsi qu'il suit sur nos différents comptes : 


NoM DE LA LOCALITE. ee eee 
L.E. M. L.E. M. 
SED aL GE ag Ps pe ee 31.510 — 
tee ee att 5 ie RS cme A ae SA ie oe — 
Hee Ol men Seated: Sas ede ee ous oe ie == 
Si earah |. ANE terial dee musa scarinlr 000-400 183.394 
EXACTIS@UINCNIN Soe Oe ete le <escaee, | Sad | oases tee 85.650 —_ 
El-Berchéh ... .. ee Wane 47.892 wats 
El-Amarna (tombeau de ‘Khouniatonou) .. eee — 1.920 
LTS YOR Seep aes eto ahron MESES Oe —_o sorta ae nan 1.100 _ 
Dabchour Sod NaN Gone Saath Saar Mr nme: 9.550 — 
CYST STREN GIO” BBP PNWay ate le) ak, gan 4.090 co 
AOI LICR CAO Sater tectentht ies), vase ots2y sO toe. ose 13.004 Nor ee 
Rie pes pINCsSCUMIN rcgc ieee) ane eee) fsenl ses! oes a 126.185 
Giomnsact i, ie cke Jeb) | Sbnh oo eet ene ee coached 5.075 
Déir-el-Bahari nik Gat “ide eee 15:525 10.105 
1 Wee FE Se 5 ACO pall 5 NN Ae Pe — 9.309 
Tombeaux thébains os 7.820 
Tombeau d’Aménotheés 11 Peay Se ont bos = 48.226 
VS RC gS 8 sag ear er — 4.360 
SAEOU Sx won aston. RRA ake ee ae ne — 57.305 
IKom-Ombo — 36.764 
Louxor a ey, Me tie — 153,530 
Portes en fer pour DP ilctiene ec ee, A ate 53.991 
Divers... ee cas cans 5.099 
Gratifications .. na ie “Da ea ee 58.200 — 
Pee ee ee cc yee es on-| | 126.050 — 
Voie e fs... oolvor 697.984 


Sees 
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Les dépenses sur le compte fouilles sont calculées du 1% janvier au 
31 décembre 1900, celles sur le compte Zouristes du 30 juin 1900 au 
30 juin 1901. 

Les dépenses des travaux éxécutés & Karnak sont imputées sur le 
crédit spécial que la Caisse de la Dette a ouvert au Service pour ses 
travaux extraordinaires; ce crédit est de L.E. 4000 par an, dont 
L. E. 2000 pour Karnak. Ces L.E. 2000 ont été employées cette année 
de la maniére suivante : 

Dépenses .Karnak du 1° Décembre 1900 au 1° Décembre 1901. 


Heke Ma 
Déblaieimentsvet réparations. ¥.. Oli. “iawn Sie ee teat LOO ko 


ACM CORMIAROIIOL pic .veshy oure. aace Oe rs. sis tale wade mb iret 474. A477 
Réparawen et entretion du matériel. ... <2 ss. ax «.° ob 100 
Transport datmateriels, 250% 304) Girone See ee ean aes 25 140 
Transport du personnel et frais de déplacement ... ... +. 79, 7138 
DIRGr SN. 30 eae ace) CUR Eee, esa meee hieket Rie meee a eee 13° 710 ‘ 


Total! sewrt son owe) Aa. 


§ Ill. — Le Muske er Les PUBLICATIONS. 


Augmentation des collections. — Elles se sont accrues de fagon 
normale: 584 monuments nouveaux y sont entrés (n® 34731-35315) 
provenant partie des fouilles et achats du Service, partie des fouilles 
opérées par des savants étrangers avec l’autorisation du Service. Parmi 
ceux de la premiere série, on remarque le colosse d’Achmounéin 
(x1x® dynastie), la statue de Khonsou (xviu° dynastie), les bijoux de 
Péténéit (époque persane), trois petites statues d’un méme individu 
trouvées & Berchéh (x1°-xur° dynasties), une chaine en or avec 
pendeloques de l’époque byzantine, deux des colonnes de la chapelle 
funéraire d’Ounas (v° dynastie), les sculptures sur bois d’époque copte 
provenant de Baouit. Les principaux objets dérivés des fouilles privées 
sont les quatre bracelets en or, en améthyste et en pates de verre, 
découverts sur la momie d’une reine de la 1 dynastie, les vases & 
parfums encore bouchés de leur feuille d’or, et la collection de vases 2 
cartouches thinites qui représentent notre part du butin fait par M. Petrie 
i, Abydos, plusieurs momies byzantines de celles recueillies par M. Gayet 
i. Cheik Abadch, enfin les beaux bronzes saites de Daninos Pacha. 


, ld f i¢ 
Préparatifs du déménagement et aménagement du Musée nouveau. — 
L’emballage des petits objets a été achevé, et nous avons maintenant 
\ . 
tout pres de quatre cents caisses prétes au transport. Elles contiennent 
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tous les objets exposés jadis dans les vingt-six salles 43-69. Les cer- 
cueils, les sarcophages et les objets funéraires compris dans les dix salles 
76-83, 85-87, sont en voie de réparation et pourront. ¢tre empaquetés 
de linge 4 partir de la premiére semaine de janvier. Enfin, dans les 
salles du rez-de-chaussée, toutes les stéles et toutes les statues de 
Ancien et du Moyen Empire qui exigeaient des soins particuliers ont 
été emballées avec soin. Les caisses’ portent, tracés aux couleurs bleue ou 
rouge et 4 l’encre noire, les numéros des objets qu’elles renferment et 
les indications nécessaires 4 faciliter le classement dans le Musée 
nouyeau. J’ai laissé en ordre et ouvertes au public toutes les salles du 
rez-de-chaussée et celles du premier étage qui attirent le plus la curiosité 
des visiteurs, les salles 70 (objets de toilette et bijoux), 71 (Scarabées), 
72 (Statues et statuettes des divinités), 73 (Fleurs, graines et fruits 
recueillis dans les tombeaux), 74 (Monuments de l’époque préhistorique 
et des dynasties thinites), 84 (Momies royales). Elles demeureront 
accessibles jusqu’en mai 1902, et j’espere mener assez vite le déména- 
gement, pour que le Musée du Caire puisse ouvrir quelques semaines 
au plus apres que les dernicres salles de Gizéh auront été fermées. 
Apres avoir pris livraison provisoire du Musée nouveau en septem- 
bre 1901, nous avons regu les clefs des portes le samedi 30 novembre, 
constatant, d’accord avec les entrepreneurs et les délégués de la Direction 
des batiments civils, quelques imperfections et l’absence de la peinture 
rouge dans les salles du rez-de-chaussée : engagement a été donné par 
les entrepreneurs «’avoir terminé ces derniers travaux au 1 février 
1902. L’ascenseur devra également fonctionner 4 cette date. La charge 
enticre du Musée.nouveau a été remise aussitét & Mohammed effendi 
Dohéir, inspecteur de Benha, que j’ai appelé au Caire et qui y demeu- 
rera avec la responsabilité afféreute Jusqu’a Pachevement du déménage- 
ment. Une garde provisoire de deux farraches et de quatre ghafirs lui 
a été adjointe, qui sera augmentée au fur et & mesure que les objets 
arriveront. Les menuisiers du Service avaient déja pris possession des 
salles du bas et avaient commence a y fixer les tablettes qui supporteront 
les stéles le long des murs: les lettres par lesquelles les salles seront 
désignées provisoirement, ont été accrochées aux murailles, et l’on a 
procédé aussit6t au transfert des vitrines. Elles avaient été préala- 
blement démontées, empaquetées et numérotées: le mardi 3 décembre, 
un premier lot, embarqué sur le sandal du Service qui avait été répare 
pour la circonstance, fut trainé jusqu’au debarcadere qui nous a ete 
attribué, par le remorqueur n° 1 qui avait été mis a notre disposition 
par le chef du Service technique, Mohammed Anis bey, et les vitrines 
emmagasinées le méme jour au rez-de-chausseée des batiments nouveaux. 


. * 
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Le transport par eau fut achevé en quatre voyages, le samedi 7 de- 
cembre, et le montage commenca. Le site que chaque vitrine devait 
occuper avait été jetemuind i Vavance; l’opération prit done fort peu 
de temps, et la mise en place était achevée le 11 décembre. Cela fait, 
fixer chaque armoire au mur ne fut plus que l’affaire de quelques jours. 
Tous ces travaux préliminaires ont été exécutés par M. Barsanti, et ils 
ont été conduits avec toute la rapidité et toute habileté désirables. Un 
seul panneau de verre a été légerement écorné dans le transport : tout 
le reste est arrivé intact & la place qui lui avait été assignee. 

En ce qui concerne le Service, tout est préparé pour l’enlevement 
des monuments. Si l’administration des Chemins de fer nous livre les 
deux troncons de voie qui raccordent les deux musées a la ligne de la 
Haute-Egypte dans le courant du mois de janvier, ainsi qu’elle a promis 
de le faire, le déménagement pourra commencer vers le milieu de 
février. Les petits objets et les caisses qui les renferment partiront les 
premiers en trois ou quatre trains au plus, et seront dans les salles 
nouvelles vers les premiers jours de mars: tandis qu’on les rangera 
dans les vitrines, M. Barsanti procédera au déplacement des grosses 
pieces, ce qui exigera plusieurs mois. La rédaction et impression du 
catalogue pourront marcher de front avec la mise en place ; il y a tout 
lieu d’espérer qu’d l’automne de 1902, au retour des touristes, le musée 
sera ouvert de nouveau et accessible & tous. Le classement définitif 
commencera alors et se poursuivra plusieurs années, mais il pourra se 
faire par sections et sans qu’il soit nécessaire de fermer au public plus 
dune ou deux salles & la fois. 


Bibliotheque du Musée. — Le erédit de L.E. 300 qui avait été accordé 
l’an passé sur le produit de la salle de vente et des entrées n’a pas été 
épuisé complétement : au courant de l’année 1901 nous avons employé 
L.E. 226.334 mill. en achats de livres et L.E. 22.610 mill. en reliures, 
soit pour l’ensemble L.E. 248.944 mill. Une partie des ouvrages que 
nous nous sommes procurés avait paru dans l’année ; d’autres sont déja 
vieux et ont été achetés d’occasion pour compléter nos séries, selon le 
programme que j’ai exposé sommairement dans mon rapport de l’an 
dernier. Nous avons regu de plus un certain nombre de brochures et 
de livres en don des auteurs, et nous espérons que ces contributions 
volontaires s’augmenteront avec le temps. Nous avons enfin consenti 
l’échange de certaines de nos publications contre celles.de divers corps 
savants: je citerai, parmi ceux qui sont ainsi en rapport avec nous, 
l'Institut des Ralthnaies la Bibliotheque Nationale de Paris, l'Institut 
Archéologique Frangais an Caire, l'Institut Egyptien et la Booked de 
Géographie du Caine: 
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Publications du Service des Antiquités. — Les deux volumes de 
M. de Morgan, Kom-Ombo et Dahchour II ont progressé lentement, 
partie & cause de certaines lacunes que nous avons constatées dans les 
manuscrits de lauteur, partie & cause du retard que M. Legrain, tres 
occupé par les travaux de Karnak, apporte 2 corriger les épreuves. 
J’espere pourtant que l’un au moins de ces volumes sera terminé au 
cours de l’année 1902. 

Les Annales du Service ont pu paraitre & peu pres réguliérement. 
Le premier volume a été achevé dans les premiers mois de l’année 
courante, et les trois livraisons qui composent le second volume auront 
paru au 31 décembre, maleré les difficultés de l'impression. Le papier 
de ce second volume est meilleur, et les clichés insérés dans le texte 
sont d’une meilleure exécution: l’aspect extérieur-de l’ensemble est 
plus satisfaisant que celui du premier volume. Les planches ont été 
multipliées autant qu'il a été possible, et les mémoires reproduits ont 
été choisis de maniere & donner une idée exacte de l’activité du Service 
pendant l’année qui vient de s’écouler. J’espere qu’avec le troisieme 
volume les derniers défauts qu’on était en droit de reprocher aux 
volumes précédents seront devenus presque insensibles. 

L’abondance des beaux monuments que nous découvrons me porte & 
croire que nous serons obligés prochainement & publier un second 
volume du Musée Egyptien. 


Le Cataloque général du Musée. — La Commission du Catalogue 
a été composée de trois membres seulement, MM. de Bissing, Edgar et 
Lacau : selon la décision prise l’an dernier par le Comité d’ Archéologie, 
un savant Autrichien de passage au Caire, M. Strzygowski, de |’Uni- 
versité de Gratz, a été attaché pendant quatre mois & la Commission avec 
une indemnité de L.E. 133.012, mill., pour faire l’inventaire des monu- 
ments byzantins et coptes du Musée. 

Deux des volumes mis 4 l’impression l’année passée ont été publiés 
au courant de l’année 1901, celui de M. Daressy sur les Ostraca (en 
francais), celui de M. de Bissing sur les Vases en métal du Musée 
(en allemend), le premier imprimé au Caire par l'Institut frangais 
d’Archéologie Orientale, le second imprimé & Vienne par A. Holzhausen. 
Deux autres volumes, qui s’impriment |’ Institut frangais, sont presque 
achevés, celui de M. Crum sur les Monuments coptes (en anglais), et 
celui de M. Daressy sur les objets découverts par M. Loret dans les 
tombeaux de Maherpra, Aménothés II et Thoutmosis LIT (en frangais). 
Deux autres sont assez avancés, celui de M. de Bissing sur les Vases 
en faience (en allemand), et celui de MM. Lange-Scheefer sur les Stéles 
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du Moyen Empire (en allemand), qui s’impriment le premier & Vienne 
chez Holzhausen, le second 4 Berlin dans l’Imprimerie Royale. Enfin, 
le volume de M. Chassinat sur la Seconde trouvaille de Déir el Bahari 
est en bon train et pourra tres probablement nous ¢tre livré par 
l’Imprimerie de I’ Institut frangais dans le cours de l'année 1902 ou 1908. 

Trois volumes m’ont été remis par leurs auteurs et seront envoyés & 
Imprimerie du Caire, aussit6t que les dessins qui doivent les accom- 
pagner seront terminés et les clichés exécutés, celui de M. Lacau sur 
les Cercueils du Moyen Empire et ceux d’Ahmed Bey Kamal sur 
les Steles hiéroglyphiques de Uépoque gréco-romaine et sur les Tables 
d'offrandes ; le volume de M. Quibell sur les Monuments des époques 
thinite et préhistorique (en anglais), et celui de M. Strzygowski sur les 
Monuments byzantins et coptes, sont presque terminés et me seront 
livrés & bref délai. Enfin M. Wilcken remanie son volume sur les Ostraca 
grecs pour le conformer au plan nouveau du Catalogue, tel que les 
volumes publiés de MM. de Bissing et Daressy le lui ont fait connaitre. 
M. Milne en agit de méme pour son Catalogue des steles grecques et 
latines. M. Edgar termine son inventaire des objets gréco-romains. 

Plusieurs portions nouvelles de nos collections ont été abordées cette 
année-ci. M. de Bissing a entrepris de décrire les armes et les bijoux, 
M. Daressy les amulettes de grande taille, cippes d’ Horus, etc., M. Lacau 
les stéles du Second Empire thébain et de l’époque saite, M. Maspero 
les cercueils et sarcophages en pierre du Second Empire thébain ainsi 
que ceux des temps saites et grecs. Une partie au moins de cette série 
nouvelle de volumes sera préte vers la fin de 1902. 

Les ressources que la Caisse de la Dette a bien voulu mettre 4 notre 
disposition suffiront amplement & couvrir les frais de cette énorme 
publication. Je puis dire d’ores et déji que Vimpression produite sur 
le monde savant par les deux premiers volumes a été excellente, et je 
compte que les volumes suivants non seulement ne la diminueront pas 
mais l’accroitront encore. 


Le Directeur général, 


G. MASPERO, 


Bellianeh, le 16 Décembre 1901, 


REPORT ON AGRICULTURAL LINES 
sb 1 Oak 


BY 


A. J. COTTERILL. 


REPORT ON AGRICULTURAL LINES. 


Cairo, 31st December, 1901. 


Str Winriam Garstin, K,C.M.G., 
Under Secretary of State, 
Ministry of Public Works. 


SIR, 


I beg to hand you my annual report on the Egyptian Agricultural 
Lines. 

From the annexed Table No. IT it will be seen that 761 kilometres 
(472-7 miles) were originally given in concession to four Companies 
and that 1017-8 Kilometres (632 miles) have been laid, and are being 
worked at the present moment. 


The total length of lines opened to traffic were as below :— Tenetnot 
Deemer TON hyn eee sel ase oes 87°8 kilometres 54°5~ miles. 
5 LN Sree Sa na Air ee ‘i 22125, 
os satis (cee Tl pom taiacor, ODEO is 430 Me 
me TOO Mater» ee Fenced | O28 - 5721 3 
a se a eae erro emt pene? mL Wits) 6324. ,, 


The diagram below shows the approximate dates of the commence- Rate of 
construction, 


ment and reception of the lines and the speed at which they were 


constructed. 
DLtLA:G RA M 


Kilom. 


ee 400 


JUNE 1901 


Penal ke LinE 
D 


¢  -RECEIV 


Lo 


D MARCH 18.99 


e 


RECEIV. 


~ 


S CONCESSION 

RCH 1896 | 
AILWAYS 

1897 

URAH MaTARIEH LINE 


dee es 


| 


_ MansouRAH MATARIEH \CONCESSION 


ts 
op 
(© |S 

ov} \ 


MARCH 1895 


MA 
MANS 


CHT RalLway 
MA 
MAY 1 


; 


«+ ECONOMIQUES CONC! 


_. FAYoUM ap ehte 4 


\ i 
ue DELTA 
\ 
ay 


1899 TOO 1 toot =| 


Telegraph and 


Telephones, 


Level crossing 
with State 
Railways. 


Working 

expenses and 
their ratio to 
gross receipts. 


— 384 — 


The rate at which the lines were made is roughly— 


(1) Mansourah-Mattarieh.... .... 27°5 kil. per annum (to date of reception). 
(2) Chemins de fer Economiques 66° s a : 
(3) Delta Light Railways... ...  76°8 ( to present date ) 
(4) Fayum Light Railways... 28 ~ ( = de 


The concession of the Chemins de fer Economiques having been 
acquired in September, 1900, by the Delta Light Railway Company, the 
latter title will be used in this report for these two Companies combined. 


Since last year there has been an increase of only 32 kilometres 
(20 miles) of telegraphic communication. It is evident that the lack 
of it on the Delta lines is a great inconvenience. In the case of 
breakdowns and in working special trains this is an element of danger 
that should be removed. I am glad to hear that the Delta Company 
intends to lay further wires. 


The actual lengths of telegraph and telephone wire are as below :— 


(1) Mansourah-Matarieh... . De 109°8 kil. = 68°25 miles. 
(2) Delta Light Railways (including Beonomiques) SOPs 5. === ESOT 5, 
(3) Fayum Light Railways» ... «.. Sede pee BE, &., 


653°3 kil. = 405°97 miles. 


During 1901 four level-crossings have been worked. Two of these 
were used only for passing rolling-stock at intervals when required, 
and two for the crossing of regular train services. 

No accident has happened on any of these crossings, though on one 
occasion there were all the elements required to cause a serious collision, 
and on another occasion a passenger train was derailed by the throw- 
off points and the driver was killed. I repeat, the unanimous opinion 
of engineers on these level crossings is: “They are seldom economical 
and always a source of danger.” 


In Table III I give the working expenses of the three lines and the 
ratio to the gross receipts. Nothing has yet occured to show that with 
coal at 36s. 6d. a ton any of these lines can be usefully worked for less 
than about £1.90 per kilometre per annum. 

The figures given by the Fayoum Company would appear to contradict 
this statement, but as their lines are still under construction the traffic 
has not reached its proper importance and the working expenses are 
abnormally low. 

With a ratio of 55°8% of the gross receipt the working expenses of 
the Mansourah-Mattarieh Company have probably nearly reached their 
lowest limit. 
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The Delta Company with a system suddenly doubled has done 
exceedingly well in bringing the ratio of their working expenses 
down to 72%. With the present price of coal we may expect to see 
this figure still further reduced during the present financial year. 
The working expenses of the Fayoum lines are about the same as last 
year, but their proportion to gross receipts shows that the traffic is 
insufficient to be very profitable. 


The average lead for passengers on the Delta linesis only 12 kilometres Lead of 
(7% miles). The average price paid for all tickets sold has increased and Goods, 
on the Mansourah-Mattarieh lines, is the same as last year on the 
Delta lines, and has fallen on the Fayoum lines. 

The lead for goods on the Delta and Fayoum lines averages 29 and 
17 kilometres (18 miles and 10 miles) respectively, whereas on the 
Mansourah-Mattarieh line it is said to be nearly 35 kilometres 
(213 miles). 

Where no station charges are made these short leads are fatal to 
economical working or high profits. 


No further steps have been taken this year by any of the Companies Coaching 
to reduce their passenger rates. The Fayoum Company has the lowest teen 
market rate, which works out at 7’5 of a millieme per kilometre (0°28 
of a penny a mile). 


The passenger traffic on the Mansourah-Mattarieh line has exceeded Number of 
that of last year by 25%, and the number of passengers per kilometre ae 
of this line nearly equals that of the Egyptian State Railways. The 
numbers of the Delta lines are well maintained, while on the Fayoum 
lines there appears to be a falling off in the coaching receipts per 
kilometre opened. 


There is no change to report with regard to the minimum rates for Rates for 
goods. The lowest rates in force are on the Delta lines, 1°5 milliemes 
per ton per kilometre for transport of cotton stalks. The Fayoum 
Company charges 1°8 milliemes per ton per kilometre for transport of 
stones and manure. 


Only one serious accident has been reported this year on these lines. Accidents. 
An engine-driver failed to obey the signals given him and ran his 
passenger train into a catch-siding near a level-crossing. The engine 
was derailed and the driver killed. 
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Detta Licut RaAILways. 


From my report for last year it results that the Chemins de Fer 
Economiques lost during 1900 £E.9°5 per kilometre of line worked. 

The Delta Company acquired the lines of the Economiques in September 
last, and after about nine months working show a net receipt of £38 
per kilometre of the whole system. 

This Company is in every way to be congratulated on such a satis- 
factory result. 

The receipts from goods have been somewhat increased by an excep- 
tional transport of 81,000 tons of stone for the Zifteh Barrage. This 
may be counted upon for the next twelve months only; but it is not the 
goods but coaching receipts which have assisted most to improve 
matters. 

The transport of manure by rail in the Behera Province was 
practically stopped during the past three months in consequence of the 
new rules imposed by the Antiquities Department. The same Service 
taxes broken pottery at 100% on its value 7m situ and this has greatly 
restricted its use, and has stopped its transport. 

‘We may fairly expect to have these matters righted before long, and 
the Delta Company’s yearly receipts will be thereby benefitted. 


Fayoum Licut Ratway. 


To thoroughly understand the chief cause of the poor kilometric 
receipts of this line the plan must be studied. The Tamiyah-Edwa 
and Mitirtaris-Rodah branches (33 kilometres) were completed in 1901 
nd are counted in the length of line opened to traffic, but in conse- 
quence of the non-completion of the Edwa subway, and of the branch 
from Gabala to Senouris through traffic to Senouris and Fayoum was 
prevented and this caused these thirty-three kilometres to be worked — 
at.a dead loss. 

This and the heavy cost of the Edwa subway (said to be £E.7,000) 
has greatly embarrassed the finances of the Company. It is to be 
hoped that the Directors will take advantage of the generous treatment 
they have received at the hands of the Government and complete their 
lines without further delay, for although the venture has not hitherto 
proved very renumerative the lines are a distinct benefit to the Province. 

The figures relating to the Fayoum Light Railways and entered in 
the annexed tables have been given me by the Manager of that Company. 
The Directors have promised to supply corrected figures which shew 


— 387 — 


that the line has earned a little more than the manager's figures give. 
[have not up to the present received these figures, but the difference is 
not large enough to affect the deductions I have made, though the 


shareholders may be interested to know that the profits are slightly 
better than I have stated. 


CONCLUSIONS. 


An experience of five years shows that in constructing Agricultural 
lines (1) the best economy is not gained by following Agricultural 
roads and canal banks unless these are unusually straight, and (2) 
that curves of less that 100 metres radius should be studiously avoided, 
and (3) that transhipping platforms are seldom required and parallel 
lines for transhipping from truck to truck are more generally useful, 
(4) that transhipping of goods (generally considered one of the greatest 
drawbacks to narrow-gauge lines) is not costing the Companies more 
than 6 milliemes (1:47 pence) a ton for cotton and 20 milliemes 
(5 pence) per ton for coal in bulk. 

On the whole, the fellaheen themselves have made but little opposition 
to the construction of these lines. . In many cases they have shown 
remarkable foresight and enlightenment in having stations made on 
their own property. The few serious difficulties that were met with 
were caused almost entirely by the rich landed proprietors. It is often 
stated that the fellaheen are incapable of combining in order to carry 
out useful measures in the public interest. Iam glad to be able to cite 
an instance to the contrary. In the Behera Province the Headmen of 
five small villages bought 4 a feddan of land from a poor villager and 
gave it to the Company, and when the station was opened they called 
it “Ettehad” which may be translated “ Unity” or ‘ Alliance.” 

The benefits afforded to the landed proprietors in a district like the 
Behera are incalculable. I was informed by the Omdeh of Delingat, 
a village about 25 kilometres from Damanhour, that before 1892 the 
transport of cotton to Damanhour cost 12 P.T. a kantar, and during 
the winter months it was almost impossible to get it carried at all. 
When the agricultural road was made, this rate was reduced to 8 P.T. 
per kantar, but transport was possible only while the weather left the 
road practicable. Now by the railway the rate is 4 P.T. a kantar and 
the cotton can be carried at any time; a most important matter. 

Many stations are being rapidly shut in by buildings, chiefly of the 
Greek bakal class. If this is allowed to continue it will be very difficult 
and costly to obtain land for future extensions, 


— 3838 — 


I suggest that it would be in the interest of the Government and the 
public, as well as the Company, to reserve the land around each station 
under certain conditions, as is done for the State Railways. The 
owners of this land have been benefitted so enormously by these 
railways, that it would be only fair for them to contribute in some 
small degree to the public interest. It is not, however, the present 
owners of the land who will profit most, but the European strangers, 
who at some future date will have to be bought out at extravagant rates. 

I have to day (2nd January) received from the Directors of the 
Fayoum Company the corrected figures they promised me. They refer 
to eleven months—January, 1901, to November, 1901. 

From them the following approximate figures may be deduced for 
the year 1901 :— 


£E. Mill. 
Gross receipts per kilometre and a anitund gh.) eis as eae 
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According to the printed report of the general meeting of share- 
holders held on the 10th December last it would appear that the net 
receipts of the railway between June and October were at the rate of 
£1.24 per kilometre per annum. 

Taking these figures as correct, it is all the more amazing that the 
Company should find any difficulty in completing their lines and that 
the shares should be quoted at so low a rate. 


I have the honour to be, Sir, 


Your obedient servant, 


A. J. COTTERILL. 
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ERRATA 


PAGE, LINE. 


91 

99 
102 
104 
108 
110 
111 
aM a 
112 
113 
118 
121 
132 
135 
135 
137 
137 
137 
141 
141 
142 


11 Maximum 
1 Plate I 
27 Badr 
8 Nezlet 
H Plate IT 
32 Silsila 
45 Zarzuriya 
47 Lahaiwah syphon 
22 Nezlet 
13 1897 
37 Sluice 
8 Interesting 
14 Rashwaniya 
) Hosha 
29 Sundry 
28 Khor 
29 Khor 
BS 246, 206 
16 Sohagiya 
17 Harafsha 


instead of 


be, 
35 - To suppress 6,048.664 at 3rd column 


Minimum 
Plate V 
Badi 

Naglet 

Plate IV 
Silsita 
Zarguriya 
Labaywa syphon 
Naglet 

1980 

Shiree 
Intersting 
Bashawniyah 
Woshah 
Sunday 
Kher 

Kher 
000,000 
Sohaguia 


Harabsha 


142 Last carried forward, 2nd and 3rd columns, 6,048.664 and 45,320.667 


146 
166 
199 
212 
216 
226 
364 
371 
374 
383 


6 

a 
18 
ie) 
3 
20 
13 


(foot note) 


instead of — and 51,369.331 


2,818.066 

80 centimetres 
5) metres 

3rd Circle 
Charging 

Hod El Hagar 
Chute 

a les compléter 
Composée 
Was as below 


instead of 


2,680.295 

80 per cent 

8 metres 

2nd Circle 
Charging by 
Hod El Nagar 
Chite 

de les compléter 
composées 
Were as below 
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